































WORTHINGTON 
Feather Valve 
Air Compressors 


HEREVER steady, always ready com- 
pressed air service is needed —Worth- 
ington meets the call. And as the line pressure 
is dependent upon the compressor, so is the 
compressor dependent upon its valves for 
efficient service and performance. Worthing- 
ton Air Compressors have been standardized 
with Feather Valves—the simplest, lightest, 
most efficient valve ever developed for air 
compressor work. 





Worthington Feather Valve Air Compressors 
direct connected type, then, are the most 
highly developed apparatus for air compressor 
work even as Worthington products are 
standard in their various fields. 


WORTHINGTON PUMEF AND 
MACHINERY CORPORATION 
Executive Offices: 


115 Broadway, 
New York City 


Branch Offices in 
24 Large Cities 
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Electrical 
Indicating Instrument 


for every purpose, 


For Direct Current Switchboards, Instru- 
ments of the Fan-shaped group are ideal. 
They are conservative of space, graded in 
size, accurate and durable. ‘The scales are 
long and legible. Instruments are finished 
in rich, dull black. 


Write us for catalogs or bulletins, specifying 
the field that interests you. 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 


Branch Offices in Leading Cities throughout the World 
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Thomas Alva Edison 


HE first to resent the idea that his work is ended 

would be the great American pioneer in Electrical 
Science who now at the Orange Laboratory celebrates 
quietly, amid universal applause, his seventy-third 
birthday. We are confronted by a vigorous, stalwart, 
energetic figure, by a man doing blithely his twelve or 
fifteen hours of work a day, and probing Nature for 
her secrets just as keenly and irresistibly as when he 
gave the world his quadruplex, his incandescent lamp, 
his phonograph, his motion-picture art, not to mention 
other inventions and industries to which he has been 
a more or less direct but always vital contributor. His 
great achievements are shown by about 1500 United 


States patents, of which to-day 500 at least have been . 


“master” or remain “controlling.” We shall not treat 
such a splendid career and such a wonderful life as 
rounded out, but hasten simply to add our congratula- 
tions to the general acclaim, and, looking forward to 
even more gifts from the lavish hand of this patient 
genius, seeking ever to improve the world he lives in, 
to say in the terse, pertinent phrase of Shakespeare, 
“What you do still betters what is done.” 


Dimensions of the Electron and the Atom 


WO hundred and sixty years ago a Frenchman who 

was equally eminent as ecclesiastic and as mathe- 
matician wrote an eloquent passage on the position 
of man, “suspended between the two abysses of infin- 
itude and of nothing,” in which he dwelt on the idea 
that nature possesses marvels “as astonishing by their 
smallness as others by their magnitude.” Blaise Pascal 
lived long before the electronic theory was dreamed of, 
but he was of the opinion that, just as the earth is a 
minute speck in the ample bosom of nature, so a whole 
universe may be contained in a drop of the blood of 
the smallest insect. Now comes Sir Oliver Lodge to 
tell the lay world that, whereas five hundred million 
atoms would make up a train only an inch long, the size 
of an electron is to that of an atom “as a flea is to an 
opera house,” and that each of these electrons revolves 
in its orbit one hundred billion billion times a minute. 
To the eyes of the scientist infinity works both ways 
and multiplication and division in the last analysis are 
one. 


The Residence Power Load 
T IS interesting to trace the causes for the unprece- 
dented growth of the central-station output, now in 
the order of three billion kilowatt-hours per month. 
First and greatest are, of course, the basic and elemen- 
tary demands, ever increasing, for light and power— 
once constituting all that the central station had to 





meet. Upon this load have been imposed the neces- 
sities of the electrochemical industry, including the 
operation of electric furnaces for the production of car- 
borundum, graphite and other metallic substances. Then 
have come the demands of electric furnaces in the steel 
industry. Electric energy for industrial welding and 
heating has been requisitioned next. Finally, the vast 
extension of the use of household appliances heated or 
driven by electricity has swelled the total to its present 
size. Nor has the end come yet. No insignificant 
portion of the millions needed by the electrical interests 
will be expended in the building of generating stations 
and lines to handle this potentially gigantic power load 
in our homes. 


Induction-Motor Operation on 
Unbalanced Voltages 


“SHE problem of determining the behavior of an in- 
duction motor in regard to slip, torque, heating and 
current unbalance, when operated on an unbalanced 
three-phase system, appears at first sight to be very 
difficult because of the dissymmetrical currents, fluxes 
and powers developed in the three separate phases. The 
problem becomes greatly simplified, however, when the 
unbalanced three-phase voltage impressed on the motor 
is resolved into two component balanced three-phase 
systems, one having forward and the other backward 
rotation. This leaves the motor subject to two simple 
three-phase actions which are virtually independent of 
each other and the effects of which are simply super- 
posed. 

J. Slepian contributes an interesting article in this 
number on this subject. He indicates the graphical 
construction by which the two component opposite- 
balanced three-phase voltage systems can be deduced 
when the unbalanced three-phase voltage system is 
given. The ratio of these component voltages is called 
the unbalance factor. It is a simple numeric, varying 
from zero in the case of a perfectly symmetrical three- 
phase system to unity in the extreme opposite of a three- 
phase system flattened out into a single-phase system. 

By considering the separate effects of the forward 
and backward component voltage systems on the induc- 
tion motor, the article goes on to show that unless the 
unbalance factor exceeds 0.1 the effect on the starting 
torque, or on the pull-out torque of the motor, is ordi- 
narily very small, but the heating effect in parasitic 
currents through the windings may be surprisingly 
large. In some cases it may be advantageous to start 
the motor as a three-phase motor, and then to operate 
it with one phase open, in order to reduce the heating 
effect of the unbalance. The pull-out torque of the 
motor will, however, be weakened by this expedient; so 
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that the motor may not be able to carry its full comple- 
ment of load under this condition. 

We recommend this method of treating the problem to 
our readers, on acount of its simplicity. The formulas 
to which it leads are surprisingly simple and compre- 
hensive. They do not appear to be doubtful; neverthe- 
less, it would be well worth while to have them experi- 
mentally confirmed. Some indirect corroboration is 
given in the article, based on observed and computed 
unbalance current values. These are good as testimony, 
so far as they go, but direct trial and proof would be 
still better. Here is an opportunity for experimental 
research work, such as might be carried on in a col- 
lege laboratory. The problem would there be to estab- 
lish a constant, definite three-phase voltage unbalance 
and to test the behavior of a standard carefully meas- 
ured three-phase motor subjected to this pressure. 





Playing Fair With the Public 

ANDOR and fair play in the dealings of men is an 

effective dissolver of misunderstandings. It sobers 
the impulsive, shames the arrogant and establishes a 
basis for the settling of disputes that makes the courts 
unnecessary. In no phase of business relations is this 
aid to a mutual understanding of good intentions more 
effective than in the relations of the utility to the multi- 
minded public it serves. An open public policy that con- 
ceals nothing and meets aggravating service conditions 
due to apparent deficiencies on the part of the company 
with a frankness that inspires sympathetic understand- 
ing has often been proclaimed but rarely found in prac- 
tice. In these days of overloaded stations, enforced cur- 
tailments of service or extensions of lines and the need 
for confidence on the part of the investing public in the 
stability of the industry, a true example of a desire to 
take the public into confidence is most inspiring. Such 
an example is found on page 331 of this issue in the 
statements made by the Detroit Edison Company re- 
cently when one of its large turbines was disabled and 
the service was curtailed. The conditions were beyond 
human control; they were the result of a sacrifice of 
reserve equipment in order to win the war and an 
honest effort to make inadequate generator capacity 
handle the tremendous increases in load. The company 
needs more generating apparatus. Every possible step 
has been taken to provide it and at the same time main- 
tain uninterrupted service under difficulties. This is the 
plain story that is told, full of convincing facts that 
create a desire on the part of every red-blooded cus- 
tomer to help out. It is the golden rule practically 
applied, and it works. 








Paving the Way for Progress 


N EXCELLENT proposal has come from the Con- 
ference Club. This body, which has filled so use- 

ful a function as a forum where the policies and major 
problems of the contractor were discussed, now is 
ready to dedicate itself with its traditions to the 
service of the electrical industry as a whole. It is 
suggested that the Conference Club idea shall be planted 
in the larger field that includes central stations, manu- 
facturers and jobbers as well as contractors, in order 
that through its instrumentality the purposes of these 
various branches of the industry may be co-ordinated 
in so far as they bear upon interrelations. It is not 
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proposed that the Conference Club shall have man- 
datory powers of any kind. It will do its work more 
effectively without them. Its part will be a thinking 
one, and its strength will come from voluntary ad- 
herence on the part of the industry to the sound and 
self-establishing principles it hopes to be able to lay 
down. Action, it has been said, is the father of 
thought, but assuredly thought may also be the father 
of action; and this is what the Conference Club has 
in mind. 

Experience has shown that when men associate and 
know each other better it is easier to bring about 
a meeting of minds. That, in a word, is the whole 
object of the Conference Club. There can be no 
question of the desire for such a forum, where in 
an atmosphere of friendship and frankness construc- 
tive effort on interrelated matters may be attained and 
principles be laid down which will, in the words of 
the committee’s report, “constitute a fundamental econ- 
omic and ethical code for the future guidance of groups 
and individuals.” Obviously the usefulness and the 
success of such a body will depend on its personnel. 
It must be small in numbers, it must represent all 
interests, and it must contain the really big men, the 
judicial, constructive minds of the electrical world. 

The movement is one of high promise and should 
have, as we believe it will, the earnest support of all 
those who wish to see the central-station, manufac- 
turing and commercial branches of the industry keep 
step in an ever-quickening march of progress. 





One World at a Time 


“6 NE world at a time, Parker—one world at a 

time,” said the dying Thoreau to an oversolicitous 
friend who thought the hermit-philosopher of Walden 
should be having visions of life beyond the tomb. 
Might not this counsel of sanity and restraint, which 
came from a man as little a materialist as he was a 
mystic, be quoted without offerse as indicating the 
proper bound of scientific inquiry? That eminent phys- 
icists should join others in attempts to commune 
with ghosts, if it be one of the consequences of the 
world convulsion, is not one of the least regrettable. 
For, however sincere they may be and however authen- 
tic the psychic phenomena to which they testify, the 
public result can only be an irruption of charla- 
tans, a mob of dupes and a fillip to credulity 
and superstition from which tangible gain will accrue 
to “Mr. (or Mrs.) Sludge the Medium,” but only 
harm to others. 

Similarly it is to be regretted that some technicians 
and college professors have allowed themselves to be 
quoted as inclined to treat with respect the fantastic 
newspaper suggestions of wireless messages from Mars, 
which have even reached the crowning absurdity of 
endowing the Martians with a knowledge of the Morse 
code. 

Are there not visions better worth cherishing than 
these insubstantial ones concerning conversations with 
the dead or with the inhabitants of other planets? 
The days of every man are numbered, and if identity 
persists beyond this life he soon will know it. In 
the meantime what better preparation for a future 
existence or what better antidote to the grief of be- 
reavement than to work toward the perfection of the 
world in which we live? Its moral, mental and physical 
improvement are inseparably bound together. To the 
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scientist and the inventor falls especially the part 
of working for the last of these, and the physical im- 
provement of the world depends on utilizing in ever 
larger degree the forces of nature. Of these forces 
electricity is the greatest. It is futile to speculate about 
the degree of civilization in Mars; it is warranted by 
every achievement of the past to picture a world in 
which it will be as easy and as cheap to converse 
by telephone with the Antipodes as it is now to talk 
with the man a few blocks away. There can be little 
real joy in extorting incoherent inanities from an 
elusive shade; there must be great happiness in doing 
something to advance the day when every home as 
a matter of course shall not only be lighted by elec- 
tricity but cooled in summer and warmed in winter, 
and all the year around have the heavy part of the 
household tasks performed without dirt or noise by 
the same great agent; when electric travel for short 
distances or great shall be as safe, as comfortable and 
as inexpensive as it is swift; when because of electricity’s 
help in production the world need no longer be con- 
tent with hand-to-mouth subsistence—when, in short, 
men shall have really broken to harness this herculean 
servant once undreamt of: 

Edison and Bell have done more for mankind than 
all the clairvoyants and hypnotics since time began. 





Safety Switchgear 


HE average standard switchboard is designed with 

convenience and safety in mind and as a rule is 
pretty well arranged. It is often, however, far from 
being foolproof, and it must not be forgotten that even 
pretty well trained switchboard attendants sometimes 
have lapses of memory that result disastrously. B. E. G. 
Mittell’s article on the development of British switch- 
gear is therefore a welcome addition to the literature 
of the subject, especially with reference to the require- 
ments of personal safety. One of the chief points of 
design which experience shows as demanding close 
attention is the matter of safety with respect to the dis- 
connecting switches. Accidents have not infrequently 
occurred through fouling the live side of these when 
working on the oil switches which they isolate. The 
plan evolved in British practice is aimed at completely 
protecting the disconnecting switches. This is done 
by inclosing them in separate sheet-metal cubicles with 
hinged doors arranged so that when the main switch is 
cut off and all metal parts in its compartment are 
dead the disconnecting switches will be completely shut 
in and inaccessible. In some cases rotary disconnecting 
switches are used, operated from the outside of the 
cubicle and arranged so that the handle may be locked 
either in the “on” or the “off” position. This is re- 
garded as a particularly efficient scheme both in saving 
space and in insuring safety. 

Going further, the same arrangement is found espe- 
cially useful in the not infrequent cases where the oil 
switches are operated from the front of the board 
and the disconnecting switches from the back, involving 
danger that the latter may be opened when the current 
is flowing. To prevent this a system of interlocking 
has been carried out so that when the oil switch is 
closed the disconnecting switch is automatically locked. 
Several other applications of interlocking catches have 
been used to a similar effect, the point of them all 
being to keep the disconnecting switches from becoming 
sources of danger through carelessness or ignorance of 
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the operator. Some special precautions for potential 
transformers have also been developed. The potential 
transformer involves greater risks of all kinds than 
are generally realized. It is carrying full system volt- 
age and is quite commonly connected inside the funda- 
mental safety devices. There have been quite a few 
instances of fairly large stations being shut down 
through accident at this point, to say nothing of the 
danger to the operators. In British practice plug dis- 
connecting switches are commonly employed and are 
operated outside the metal cubicles containing the work- 
ing contacts. This not- only insures safety but it has 
been found that in practice it gives facilities for con- 
necting the transformers which sometimes reduce the 
number necessary for the whole installation. 

There is some prejudice against mechanical interlock- 
ing switchgear in this country. It unquestionably at 
times involves inconvenience. The British official re- 
quirements, however, seem to have resulted in working 
out, as shown in the article, some very useful devices. 
Panels permitting complete withdrawal of the main 
switch, with interlocking arrangements to present such 
action when the contacts are closed, have been developed, 
and of these Mr. Mittell gives a somewhat complete 
account. Of particular interest is the device for deal- 
ing with duplicate busbars, allowing connection of the 
switch to either without opening disconnecting switches 
or working on any live metal. For lighter work the 
truck-type switchgear, which has been previously de- 
scribed in these columns and is by no means unknown 
to American engineers, has found considerable use. 

Mr. Mittell’s article is full of useful information 
which, although not all readily applicable to American 
types of board, certainly gives important suggestions 
for future designs. The whole subject of the switch- 
board is one that needs very close attention as stations 
increase in size and the feeder systems in complication. 





Field Testing of Instrument Transformers 


NE of the most useful types of current transform- 

ers in use is the “hole” or “doughnut” type, in 
which an annular laminated core is provided with a 
fixed secondary winding of fairly numerous turns, while 
the primary winding has but a single turn, including 
the entire alternating-current circuit. The conductor 
carrying the primary current has, therefore, oniy to 
pass through the hole in the middle of the core to act 
as a primary winding of a single turn. If the fixed 
secondary winding of such a transformer has, say eighty 
turns, then for each 80 amp. carried through the 
straight primary wire, passing through the hole, 1 
amp. will be measured by a correctly calibrated am- 
meter in the secondary circuit. 

Every such current transformer has, however, a cer- 
tain small vector error—i. e., an error in the numerical 
ratio and also in the phase of the current ratio. 

H. M. Crothers describes this week an ingenious 
method of measuring the correct current ratio of a hole 
transformer, either in the laboratory or in the field. It 
may be described as temporarily taking the hole out of 
the hole transformer under test, by filling in the cen- 
tral space with a test winding having the same number 
of turns as the secondary coil. The transformer, thus 
modified, becomes a level or a one-to-one transformer. 
The Agnew or Silsbee method may then be readily ap- 
plied to determine the ratio factor and phase angle 
of the level transformer. 


SIRTT 5 Oh tRNA 
a Se a 





a ES TE 





t 


i i rr rrr 





308 


ELECTRICAL WORLD 





VoL. 75, No. 6 

















Thomas Alva Edison at Seventy-Three 


his seventy-third birthday, and telegra- 

phers all over the country are planning 
to send him their “73,” the goodwill salutation 
of the key. Societies and corporations, elec- 
trical and otherwise, are joining in the con- 
gratulations, and the Edison Pioneers will 
have luncheon with their grand old chief at 
the Orange Laboratory, where ten thousand 
greetings have already been received. The 
readers of the ELECTRICAL WORLD unite with 
this journal in one great “73” to the inventor 
and pioneer who has done so much to make 
this the great electrical period in history. The 
value of American electrical production and 
service of all kinds in 1919, according to an 
estimate recently published in these pages, is 
more than three billion dollars. Thomas Alva 
Edison, since he started his electrical career as 
a plug operator sixty years ago, has not only 
been a foremost creator of this total, but has 


: DISON celebrates on Wednesday, Feb. 11, 


set a world’s record for productive genius and 
patience in making practical the inventive eon- 
ceptions which now proclaim his name the 
world around. Who can estimate the total 
contribution to the wealth, happiness and pros- 
perity of the world of this great American 
electrical engineer, father of the incandescent 
lamp and of the phonograph, founder of the 
motion picture industry, and a leader in do- 
mains so widely apart as chemistry and ce- 
ment making? Nor should his directly patri- 
otic service be forgotten as head of the Navy 
Consulting Board, the first of such agencies to 
be created by the government in the Great 
War. The above picture of Mr. Edison was 
taken recently while viewing the tablet which 
now marks the location of first central gen- 
erating plant in New York City, the old Pearl 
Street station, which was placed in operation 
on Sept. 4, 1882. 



































Safety Features of British Switchgear 


Progress Has Been Made in England Toward Protecting Operators from Shock in Switchboard 
Manipulations—Three Types of Switchgear in Common Use Are Described in 
Detail to Show How the Safety of Operators Is Effected 


By B. E. G. MITTELL 
London, England 























FIGS. 1 AND 2—REAR AND FRONT VIEWS OF SWITCHBOARDS TOTALLY INCLOSED WHEN IN SERVICE 
(1) Operator has access from the back of board, but in (2) the front is removed for the operator’s purpose 


HE design of British switchgear has been 

greatly influenced by certain requirements of 

the British Home Office which were formu- 

lated for the purpose of preventing accidental 
shocks to operators. The switchboard designs along 
safety lines may be briefly described as sheet-metal-in- 
closed and complete draw-out types and a compromise 
between these two known as the truck type. The last 
named is also well known in American practice. Some 
details of the first two designs should be of interest to 
American engineers. 

Referring to the sheet-metal-inclosed switchboards, 
one primary requirement is the fitting of separate com- 
partments for all high-tension disconnecting switches 
which form part of the switchboard. This was brought 
about by the fact that accidents have occurred through 
contact with the live terminal of the disconnecting 
switch when working on gear which it has isolated. 
The same considerations require each circuit which is 
fitted with disconnecting switches to be totally inclosed 
so that when working on a circuit which has been 
efficiently isolated there will be no danger of accidental 
contact with the live metal of neighboring circuits. 

Fig. 1 shows a typical substation switchboard viewed 
from the back. The left-hand cubicle has its covers in 
position, as would the other cubicles in ordinary work- 
ing. All gear in the oil switch compartment is dead 
when the disconnecting switches are opened so that if 
the covers are replaced on the upper compartments there 
is no possibility of touching live metal. As a further 
precaution hinged doors are provided on the latest 
designs of cubicles to obviate the possibility of danger 
to an attendant which is possible in the removable door 
owing to an edgewise or a cornerwise position in the 
cubicle. 


The arrangement in Fig. 1 requires, of course, suf- 
ficient gangway behind the board to admit of access 
from the back. In many cases this is not possible, and 
the board is accordingly arranged for access from the 
front. 

Fig. 2 shows a similar substation board to Fig. 1, but 
arranged for erecting against a wall. Here also will 
be noticed the separate compartments, with hinged 
doors, for the disconnecting 
switches. The middle cubicle 
has this door closed after open- 
ing the disconnecting switches, 
it / it then being safe to remove 
iat the covers of the oil-switch 

= compartment for overhauling 
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Many cases exist where it is 
possible to make the gear in the 
cubicles alive from the feeder 
side, and in these it is specified 
that the disconnecting switches 
shall be supplied on the feeder 
side of the oil switch as well as 
on the busbar side. These cases 
include the following: 

1. Ring main feeders. 

2. Duplicate feeders feeding 
on to common substation bus- 
bars. 

3. Feeders supplying trans- 
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Fig. 3, these being of a special type described later. 

In the event of a potential transformer fuse blowing it 
is generally most undesirable to have to shut the main cir- 
cuits down, more especially in the case of busbar poten- 
tial transformers, and it has therefore been fairly common 
practice to insert a new fuse by means of special tongs. 
A number of accidents have occurred from this prac- 
tice, owing to the fuse’s blowing immediately on inser- 
tion in the clips. For such cases, therefore, separate 
disconnecting switches are now required to be fitted. 
The effect of this regulation is to reduce the number 
of potential transformers installed and frequently to 
eliminate the busbar potential transformer by using for 
the purposes for which it would be required the poten- 
tial transformer connected to a running machine or 
incoming feeder. These disconnecting switches usually 
take the form of plugs as shown in Fig. 4, which shows 
the high-tension cubicles of a 6,600-volt generating 
station switchboard. These plugs are so arranged that 
they can be operated from outside the cubicles with the 
sheet-iron covers in position. 

The regulations regarding disconnecting switches 
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FIG. 4—PLUG-DISCONNECTING SWITCH FOR POTENTIAL 
TRANSFORMER 


introduce difficulties in the case of duplicate busbars. 
In the case of back-to-back construction having three 
disconnecting switches on one side and three on the 
other, the two sides being divided by a vertical division, 
there is no difficulty. This design, however, is not 
always admissible on account of space, and where the 
six switches are mounted side by side special precau- 
tions must be taken. These amount to the fitting of 
vertical divisions separating each switch from its neigh- 
bor, and an auxiliary sliding shutter in front by which 
access can be had at one time only to the disconnecting 
switches connected to one set of busbars. The thing 
which is to be guarded against is of course accidental 
contact with the live terminals of the set of disconnect- 
ing switches connected to the live set of busbars. 

Gangways are specified to have a minimum clear 
height of 8 ft. (2.4 m.) and clear width of 3 ft. 6 in. 
(1.1 m.) for high-tension boards. Ordinary flat-back 
low-tension boards are required to have a back passage- 
way 7 ft. by 3 ft. (2.1 m. by 0.91 m.) minimum. This 
means that all panels supported by wall-stays must be 
at least 7 ft. 3 in. (2.2 m.) high. 

Before the passage of the employers’ liability act the 
only legal compulsion to consider human safety in 
switchboard construction was imposed by the Home 
Office. as outlined above. Now, however, an accident 
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FIGS. 5 AND 6—MECHANICAL INTERLOCKS WHICH 
PREVENT ACCESS TO LIVE PARTS 


results in very heavy damages even though the Home 
Office regulations have been fulfilled. It may be thought 
that the fulfilment of the latter would insure freedom 
from accidental shock. This is frequently found, how- 
ever, not to be the case, owing to operators failing to 
make efficient use of the precautionary measures pro- 
vided. The routine adopted in stations is frequently 
such that a senior engineer has to withdraw the dis- 
connecting switches before a junior starts to work to 
clean the gear. Misunderstandings between the two 
have often resulted in serious accidents. 

Accidents have also occurred with switchboards of 
some length where the disconnecting switches are on 
one side of the board and some of the gear to be cleaned 
is on the other side—involving a fairly long walk 
between the actions of disconnecting and cleaning, with 
the accompanying possibility of mistaking live gear for 
gear which has been disconnected. 
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FIG. 7—DRAW-OUT GEAR—SWITCH DRAWN OUT 
AND TANK LOWERED 
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Again, a very common construction requires the oil 
switch to be operated from the front of the board and 
the disconnecting switches from the back (see Fig. 1). 
The possibility here is that disconnecting switches may 
be opened when the oil switch is closed and current 
flowing. 

Actual accidents have realized all the above possibili- 
ties, and interlocks have been developed from time to 
time for their prevention. On large main station boards 
the standard of intelligence among the operating staff 
is usually high, and interlocking arrangements are 
therefore comparatively seldom required; if they are 
necessary, however, sufficient money is available to get 
out a special and substantial scheme. In the cases of 
substation and smaller generating station boards, how- 
ever, interlocks have frequently been found both pro- 
portionally expensive and unreliable. 

Continued demand for this gear has evolved in the 
latest types a satisfactory arrangement in which most 
of the difficulties have been overcome by the use of 
rotary isolating switches. For voltages up to 11,000 
these consist of a square steel shaft covered with a 
special molded micanite sleeve and carrying the three 
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and it is also impossible to touch live metal when over- 
hauling the gear. The door of the oil-switch chamber 
is quite separate from that of the disconnecting switch 
chamber, and the latter need never be removed except 
when the busbars themselves are being overhauled. 

The above are typical of the switchgear of the steel 
cubicle type made in large quantities by a number of 
firms. It should be remembered that by far the greater 
part of high-tension distribution is carried out at 3,000 
and 6,000 volts. Next in importance is 11,000 volts, and 
the highest is 20,000 volts. Cubicle construction for the 
latter voltage is invariably of the remote-control type 
with the notable exception of the Reyrolle armored gear 
of the draw-out type. 


INSTALLATIONS OF THE COMPLETE 
DRAW-OUT TYPE 


The draw-out type of gear has been developed to take 
the place of the cubicle type of gear and to give an 
equal or greater protection to life by the use of the 
very simplest interlocking arrangement. In spite of the 
fact that it is somewhat more expensive, it has found 
a very extensive use, more particularly for mining work 











FIGS. 8 AND 9—FRONT AND REAR VIEW OF A DRAW-OUT SWITCHBOARD BUILT INTO STATION WALL 


blades of the disconnecting switches. The spindle 
terminates in a handle outside the cubicle and therefore 
may be operated without exposing live metal. The 
handle may, moreover, readily be locked in the “on” or 
“off” position. For voltages above 6,600 the insulation 
sometimes consists of porcelain. Both classes of ma- 
terial have been found most efficient. 

Fig. 3 shows the back view of cubicles equipped with 
these switches. Examination of that illustration will 
disclose the fact that crossing of connections is avoided 
and head room reduced. 

Fig. 5 shows a closer view of one of the interlocks. 
The vertical rod shown is rigidly attached to the oil 
switch link work and is lowered when the oil switch 
is closed. It then engages with a cam on the discon- 
necting switch spindle and prevents its being moved 
either “on” or “off.” 

Another interlocking arrangement attached to the 
other end of the disconnecting switch spindle is shown 
in Fig. 6. The short rod shown hanging from the 
crank on the end of the spindle is inserted in the 
housing on the inside of the oil-switch compartment 
door, when the disconnecting switches are closed. 

When both of these interlocks are fitted it is there- 
fore impossible to break current on the disconnectors, 


and substations. Its performance in these positions has 
been so successful that it has frequently been installed 
for very large main station boards at voltages up to 
20,000. 

A typical panel is shown in elevation in Fig. 7. The 
switch has been withdrawn and the tank lowered by 
means of special tank carriage and lowering gear. An 
interlocking arrangement makes it impossible to with- 
draw the switch when its contacts are closed and when 
the possibility exists of current flowing, so there is no 
likelihood of drawing out an arc on the isolating 
contacts. 

A pair of doors shown at A is normally tucked away 
between the busbar and transformer chambers. These 
automatically follow the switch carriage out and close 
over the orifices which contain the plug connections to 
the busbars and transformers respectively. The illus- 
tration also shows an oil-immersed potential trans- 
former in position at B. 

The busbars are inclosed in a separate iron chamber 
made in segments with band joints between panels. 
The busbars themselves and the joints are immersed in 
an insulating compound such as is used for potheads, 
etc. The current transformers are immersed in a sepa- 
rate chamber for each panel and like the busbars are 
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immersed in compound. These two chambers are sup- 
ported on standards which form the framework of the 
gear. A plug connection is shown between the oil- 
switch mechanism and a base normally mounted below 
the oil-switch tank and carrying relays. The switch is 
the only part of the gear which can possibly require 
periodical inspection, and the only way to inspect the 
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out gear, as shown by Fig. 10. Two sets of busbars are 
run in standard cast-iron troughs one above the other, 
and the oil switch is fitted with two sets of plugs. The 
actual contacts, however, are only fitted in position in 
one set according to which set of busbars it is required 
to connect. To do this the oil switch is racked out, and 
the contacts are changed from one set of receptacles to 





























FIG 10—-SWITCHGEAR FOR A STATION OF 50,000 KW. RATING SHOWING EASE OF HANDLING FOR 
INSTALLATION AND REPAIR 


contacts is to withdraw the switch carriage, thus mak- 
ing all the metal parts safe to handle. In spite of its 
small bulk the insulation of the gear is very sound. 
The usual test is three times working pressure, and it 
is possible to play upon the whole gear with a hose 
pipe while in actual operation on high tension. 

The use of this type of construction for main station 
switchboards is illustrated in Fig. 8, which shows the 
front view of a switchboard made for operating through 
the wall of the engine room. By this means it was not 
necessary to encroach upon engine floor space. 

The view of the other side of the wall is shown in 
Fig. 9, where all the oil switches are in position with 
the exception of the one at the front. This has been 

















FIG. 11—VIEW OF THE SINGLE PANEL OF THE 
TRUCK-TYPE SWITCHBOARD 


taken away on a carriage and run to the other end of 
the chamber. It will be noticed that all live metal is 
completely inclosed and that the switch can be taken 
away to a separate shop for overhauling. This actual 
switchboard is working at 20,000 volts. 

Previous mention has been made of the difficulty of 
insuring safety in overhauling gear connected to dupli- 
cate busbars. The problem has been overcome in a 
most simple and effective manner in the case of draw- 


the other. Nothing has to be done to the live gear. 
This particular switch is suitable for controlling gen- 
erating plant in a power station having an aggregate 
capacity of 50,000 kw. Approximate dimensions can be 
obtained by comparison with the yard rule which is rest- 
ing against the standard in the foreground. 


TRUCK-TYPE BOARDS FOR SMALL POWER WoRK 


A compromise is made by most firms between the 
plain sheet-steel cubicles and the completely armored 
draw-out gear by mounting the oil switch and trans- 
formers together with the front panel and instruments 
on a-wheeled truck. Normally the truck is completely 
inclosed by the sides of the cubicle, but on pulling it 
out to inspect the gear contact with the cables and bus- 
bars is broken and it is safe to handle in the same 
way as the fully ironclad draw-out gear. 

Fig. 11 shows a typical single panel being drawn out 
for inspection. All the gear is dead, and the live con- 
tacts are well out of the way inside the cubicle. Auto- 
matic shutters are sometimes fitted to cover them up. 
The lower contact which can just be seen is to insure 
that the frame of the truck is properly grounded when 
pushed home. For medium voltage and small power 
work such gear proves quite satisfactory. 





Taxes and the Public 


tare have to be paid by the public. They can- 
not be imposed on any class. There is no power 
that can prevent a distribution of the burden. The 
landlord may be the one who sends a check to the 
public treasury, but his tenants nevertheless make the 
payment. A great manufacturer may contribute a large 
share of his income, but still the money comes from the 
consumer. 

Taxes must and do fall on the people in what- 
ever form or name they are laid. There is no other 
source rich enough or powerful enough to meet the pub- 
lic requirements. It is useless to delude ourselves, and 
fraudulent to attempt to delude others, with the claim 
that the public revenues are or can be derived from any 
source save the people themselves.—CALVIN COOLIDGE, 
Governor of Massachusetts. 








Induction Motors on Unbalanced Voltages 


, The Continuous-Load Capacity of a Motor May Be Increased 
by Opening One Phase in Case of Serious Voltage Unbalance— 
Test Data Bear Out Mathematical Deductions of Author 


By J. SLEPIAN 
Research Division, Engineering Department, Westinghouse Electric & Manufacturing Company 


T IS well known that when the voltages are unbal- 

anced the operation of induction motors from a 

polyphase line is adversely affected. With the in- 

creasing use of single-phase furnaces and other large 
single-phase loads it is a matter of some importance 
to be able to determine from a given voltage unbalance 
the resulting reductions in continuous capacity, start- 
ing torque and pull-out torque of induction motors. 
Methods for making these calculations, though simple, 
do not seem to be generally understood. 

The formulas developed here show that for moderate 
unbalance the starting and pull-out torgues are only 
slightly reduced, but that the continuous capacity of 
a motor is seriously reduced. When the voltage 
unbalance exceeds 15 to 20 per cent, depending upon 
the motor design, greater continuous capacity may be 
obtained by running with one phase open, but the pull- 
out torque is thereby greatly decreased. 

By far the best way to handle problems in unbal- 
anced voltages ‘s the method of resolution into poly- 
phase components. This method has long been used 
in treating the single-phase induction motor and has 
been recently very greatly extended and given quanti- 
tative mathematical expression by C. L. Fortescue.* 

The method, in essence, consists in resolving the given 
unbalanced line voltages into the sum of two systems 
of balanced polyphase voltages, one of which, however, 
is of opposite phase sequence to that normally associated 
with the polyphase line. The performance which the 
induction motor would give under each of the two poly- 
phase systems tuken by itself is readily calculated, and 
then by mere'y summing the results for the two systems 
the operation under the unbalanced voltages is found. 

An understanding of the resolution of given unbal- 
anced voltages into polyphase components is perhaps 
most easily obtained by considering first the inverse 
operation, or the result of combining two polyphase 
systems of opposite phase sequence. In Fig. 1 A repre- 
sents the vector triangle of a balanced three-phase 
voltage of what we shall call positive or direct rota- 
tional phase sequence. The voltages a’, b’, c’ are all 
equal; b’ is obtained by rotating a’ through 120 deg. 
in a counter-clockwise sense, and c’ is obtained by 
rotating b’ through 120 deg. in a counter-clockwise 
sense. In Fig. 1 B shows the vector triangle of a 
balanced three-phase voltage of negative or counter- 
rotational phase sequence. a”, b”, c” are all equal, but 
b” is obtained by rotating a” through 120 deg. in a 
clockwise sense, and c” is obtained by rotating b” 
through 120 deg. in a clockwise sense. In C is shown 
the triangle whose sides are respectively the sums of 
the corresponding sides of triangles 1A and 1B, that 
i, a@a=@ +e” b=Y4+ Mec +e. It is 
obvious that the three sides, a, b, c, are unequal, and 
that the triangle abe represents an unbalanced three- 
phase voltage. Such a voltage acting upon an induction 





*Method of Symmetrical Co-ordinates,” A. I. E. E. Transactions, 
Vol. 37, 1918, p. 1027. 


motor is equivalent to a superposition or addition of 
the effects of the balanced voltages a’, b’, c and 
a”, b”, ec”. Thus a’, b’, ce and a”, b” c” are respec- 
tively the direct rotational and counter-rotational poly- 
phase components of a, B, c. 

An interesting case presents itself when the two 
polyphase components are equal in magnitude. This 
is shown in Fig. 2. Here the voltage a reduces to 
zero and b and < become equal; in other words, we have 
single-phase voltage. 

Generally, however, in practice the unbalanced volt- 
ages a, b, ¢ are given, and the polyphase components 
a’, b’, ce’ and a”, b”, ce” must be determined therefrom. 
The following graphical method is the equivalent of the 
mathematical formulas given by Fortescue. Rotate the 
side b (Fig. 3A) about the base vertex through 120 
deg. in a clockwise sense. Rotate side ¢ about its base 
vertex through 120 deg. in a counter-clockwise sense. 





FIG. 1—COMBINING TWO BALANCED POLYPHASE SYSTEMS INTO 
AN UNBALANCED ONE 





A-—Direct rotational voltage triangle. B—Counter-rotational 
voltage triangle. C—Sum of triangles A and B. 
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FIG. 2—COMBINATION WHEN POLYPHASE SYSTEMS HAVE 
EQUAL VOLTAGES 


The vector joining the extremities of the new positions 
of b and ¢ will be three times a’, the direct-rotational 
component of the given unbalanced voltages. 

To obtain the counter-rotational component, rotate 
side b (Fig. 3B) about its base vertex through 120 
deg. in a counter-clockwise sense. Rotate side ¢c through 
120 deg. in a clockwise sense. The vector joining the 
extremities of the resulting positions of b and ¢ will 
be three times a”, the counter-rotational component of 
the given unbalanced voltages. It is not difficult to 
show by elementary geometry that equilateral triangles 
of opposite phase sequence respectively constructed upon 
o’ and a” as found in this way will add into the given 
triangle a, b, c after the manner of Fig. 1. 


UNBALANCE FACTOR DEFINED 


In the formulas which follow the ratio of the mag- 
nitudes of the counter-rotational and direct-rotational 
components of voltage frequently appear. This ratio 
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is a measure of the degree of voltage unbalance and 
deserves the name “unbalance factor,” u.f., which we 
shall hereafter assign to it. For balanced voltage the 
unbalance factor has the value zero, and for single- 
phase voltage, since the counter-rotational and direct- 
rotational compunents are equal, the unbalance factor 
is unity or 100 per cent. 

In treating induction motors by the method of poly- 
phase components it should be remembered that for a 
given speed the slips referred to the two components 
respectively are in general different, as the two com- 








FIG. 3—-RESOLVING AN UNBALANCED SYSTEM INTO TWO 
BALANCED SYSTEMS 


A—Obtaining direct-rotational component of a. B 
rotational component of A. 


Counter- 





ponents are tending to produce rotation in opposite 
senses. At standstill the slips for the two components 
are both 100 per cent. As the motor comes up in 
speed the slip relative to the direct-rotational com- 
ponent decreases, while the slip relative to the counter- 
rotational component increases. At half speed the 
Girect-rotational slip is 50 per cent, while the counter- 
rotational slip is 150 per cent. At synchronism the 
slips are respectively zero and 200 per cent. In general, 
if s, and s, are the two slips s, + s, = 200 per cent. 

Starting Torque.—-Fig. 4 gives the torque for various 
speeds of an induction motor with low-resistance rotor, 
and Fig. 5 the terque of a high-resistance rotor motor. 
The upper curves are for full voltage in the direct- 
rotational sense, and the lower curves for full voltage 
in the counter-rotational sense. At standstill or 100 
per cent slip for both components the direct and counter- 
rotational torques are equal and opposite. 

Usually the counter-rotational voltage is much smaller 
than the direct-rotational voltage. The lower curves 
in this case should be scaled down in proportion to 
the square of the counter-rotational voltage, inasmuch 
as for a given speed the torque of an induction motor 
varies as the square of the impressed voltage. If u.f. 
is the unbalance factor, the counter-rotational torque 
will be (u.f.)* times the direct-rotational torque. Since 
the counter-rotational torque is opposing the direct- 
rotational torque, we have 

Resultant starting or standstill torque 

- [1 — («f.)*] X direct-rotational starting torque. 
When the lines are only slightly unbalanced, the direct- 
rotational starting torque is very nearly equal to the 
normal starting torque, so that, 

Resultant starting torque 

==[1 — (u.f.)*] *& normal starting torque. 

Thus a 10 per cent unbalance gives only 1 per cent 
reduction in starting torque. 

The effect of unbalanced voltage upon the continuous- 
load capacity of an induction motor depends obviously 
upon the amount of counter-rotational current which 
the counter-rotational voltage is able to circulate 
through the machine. Since the slip relative to the 
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counter-rotational voltage is nearly 200 per cent for 
a running motor, the counter-rotational current, with 
the usual low-resistance rotor, will be limited almost 
entirely by the reactance of the machine. It is con- 
venient to use here the term “per cent reactance,” 
which may be defined as the percentage of normal 
voltage required to circulate full-load current through 
the machine when running at very large slip. Bearing 
this in mind, we see that the counter-rotational 
current circulated by the counter-rotational voltage is 
given by 

c. r. voltage 1 

normal voltage “* per cent reactance 

load current 


x ful-l 





c. r. current = 


_ d.r. voltage c. r. voltage x - : x full 
normal voltage “~ d. r. voltage “~ per cent reactance 
load current 


_ d.r. voltage 


~— ¢ ee ee. < full-load current. 
normal voltage “* per cent reactance 
When the lines are only slightly unbalanced the direct- 
rotational voltage is very nearly equal to the normal 
voltage, so that we have 
snalanc fale flltond cure 

This counter-rotational current circulates through 
the windings of the machine generating heat but 
contributes nothing to the useful output of the motor. 
The formula shows the serious effect which even only 
a small unbalance may produce. Take, for example, 
a motor of 15 per cent reactance operating on a line 
of 15 per cent unbalance factor. The counter-rotational 
current, according to the formula, will be equal to the 
full-load current. Thus, even when running light, full- 
load current circulates through the motor, and no 
mechanical load can be further imposed without making 
the machine run hot. 

To get the continuous capacity, in genera!. of a motor 
with given voltage unbalance, we proceed thus: The 
useful output is determined by the direct-rotational 
current. When this last is at its maximum safe value, 
its heating effect added to the heating effect of the 
counter-rotational current must be equal to the heating 
effect of the normal full-load current. We neglect 
here the counter-rotational iron losses, which are small 
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FIGS. 4 AND 5—TORQUE CURVES FOR (4) LOW-RESISTANCE 
AND (5) HIGH-RESISTANCE ROTOR MOTOR 


compared to the counter-rotational copper losses. Since 
the heating effect of a current varies as the square of 
its magnitude, we have 

(Full-load current)* = (max d. r. current)* + (c. r. current)?* 


Substituting from the preceding formula, 
(eee 
Max d. r. current = \ 1 — (ee =eeoe x full-load 
per cent reactance 
current. 
Since the useful output is approximately proportional 


to the direct-rotational current, we have 


, . \2 
Reduced output = \ 1 — ( eematenes rector x normal 
per cent reactance 


output. 
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The continuous capacity of a motor is thus dras- 
tically reduced when the unbalance factor has a value 
comparable with the per cent reactance. In this case 
it frequently happens that a larger continuous capacity 
can be obtained by opening one phase of the motor 
and allowing it to run single-phase. The continuous 
capacity of a polyphase motor running with one phase 
open is somewhat less than 70 per cent of its normal 
capacity. 

The preceding formula shows that if the unbalance 
factor is greater than 70 per cent of the per cent 
reactance, the reduced output is less than 70 per 
cent of the normal output, so that better continuous 
performance will be obtained by opening one phase of 
the motor. This last assertion may seem paradoxical, 
but is soon cleared up if we recognize that although 
cone phase is open, voltages between the open and the 
other phases of the running motor continue to exist 
and may be measured with a voltmeter. These voltages 
will have an unbalance factor actually smaller than the 
unbalance factor of the line. The pull-out torque of 
the motor run with one phase open will, however, gen- 
erally be considerably less than when run with all 
rhases on the line. 


PULL-OUT TORQUE 
Inspection of Figs. 4 and 5 shows at once that the 
reduced pull-out torque is given very closely by 


direct-rotational pull-out torque 
direct-rotational 200 per cent slip 
torque’. 


Reduced pull-out torque 
— (unbalance factor)? x 


The last parenthesis is small for the usual low- 
resistance rotor motor, and the next to the last 
parenthesis wil! be very small for moderate unbalance 
factors. Hence the pull-out torque is practically that 
corresponding to the direct-rotational component of 
voltage, and will be reduced only in so far as the 
direct-rotational component is less than the normal 
voltage. For small unbalance, therefore, the pull-out 
torque will be but slightly affected. 

When a: motor is run with one phase open, thus 
causing the current to be single-phase, the direct- and 
counter-rotational components of current are bound to 
be equal. The counter-rotational voltage, however, will 
be small compared to the direct-rotational voltage, 
because the counter-rotational current is circulated at 
200 per cent slip, while the direct-rotational current 
is circulated at small slip. The voltage across the con- 
nected phases will be then almost entirely that due to 
the direct-rotational component. As the slip of the 
motor and the current are increased, the counter- 
rotational voltage increases, and this necessitates a 
decrease in the direct-rotational voltage, as the two 
components must combine to give the voltage across 
the connected phase, which is kept constant. When the 
pull-out point is reached the direct-rotational voltage 
component is so far reduced that the reduction in torque 
is very large. 


EXPERIMENTAL VERIFICATION OF THE PRINCIPLE OF 
RESOLUTION INTO POLYPHASE COMPONENTS 


While the author has not found any data bearing 
directly on the formulas derived above, from which 
a quantitative check might be made, he has found 
numerous tests in which unbalanced voltages and unbal- 
anced currents were observed for motors of known 
reactance. From the observed voltages the counter- 
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rotational component may be determined by the 
graphical method of this paper, and from it the counter- 
rotational current may be calculated by the formula 

full load current 
per cent reactance’ 


c. r. voltage 
eC. ¥.. Caren, = 
normal voltage 


The counter-rotationa]l current obtained in this way 
may be checked against the counter-rotational current 
determined graphically from the three observed cur- 
rents. 

Agreement must be considered as verification of the 
principle of resolution into polyphase components, of 
which the formulas of this paper are arithmetical con- 
sequences. The table gives the check obtained from 
data for a compressor motor. 











SQUIRREL-CAGE MOTOR, 5-HP., THREE-PHASE, 25 CYCLES, TWO 
POLE, 900 VOLTS, 1425 R.P.M. 


Full-load current, 3.27 amp. Volts giving 3.27 amp. at standstill, 130 per 
cent reactance = 130 + 900 = 14.5 per cent 











. 
| | | C.r. Amp. 
C.r. Volts C.r. Amp. | Calculated 
| | from from | from 
Test Volts Amperes Observed Observed Observed 
No. Observed | Observed | Volts | Amp. Volts 
1 844,958,877 | 1.6, 4.6, 5.2, 66.7 1.8 1.7 
2 709,816,738 | 2.1, 4.8, 5.5, 67.6 2.0 1.7 
3 | 870,966,852 | 4.1, 4.6, 0.9 76.0 2.1 1.9 
4 702,744,813 Rite ede ae 64.0 2.0 1.6 


It will be noticed that the maximum discrepancy 
amounts to 20 per cent of the counter-rotational 
amperes. Bearing in mind the lack of absolute simul- 
taneity of reading of the three voltages and currents, 
and noticing that an error of 1 per cent in a voltage 
reading would make an error of over 10 per cent in the 
counter-rotational voltage, the agreement must be con- 
sidered very good. 





Motor Repair Cost of Large 
Steel Mill 


HE total cost of armature repairs at the Lehigh 

plant of the Bethlehem Steel Company for nine 
months amounted to about $24,000, or an average of 
somewhat less than $3,000 per month. During the nine 
months about 450 armatures were repaired, thus bring- 
ing the cost of armature up to nearly $50. These 
average units are especially useful for estimating the 
cost of repair work. 

Of all armature repairs 50 per cent was shown to 
apply roughly to new work in rewinding the armatures 
and the remaining 50 per cent to minor repairs. Seven 
and a half hours of labor was the required interval for 
minor repair jobs on the armatures, and about twenty 
hours for rewinding. 

For eighteen months the average time required for 
armature repairs was about fourteen and four-fifths 
hours both for minor repairs and for rewinding. Of 
this about 75 per cent covered material and about 25 
per cent labor, thus pointing to the great need for 
special care in the purchase of repair parts. The com- 
mon opinion would probably have been that the labor 
item would be the larger of the two. 

Cost data submitted by other plants differed some- 
what from the foregoing figures, owing doubtless to 
different conditions or different methods in cost 
accounting. 














Design of a Unit Boiler Plant 


Unit Boiler Room That May Be Built in Sections, Each Unit Being Complete in Itself and 
Able to Render Efficient, Reliable and Low-Cost Service 
with a Minimum Investment 


By LOUIS R. LEE 
Chief Engineer E. W. Clark & Company Management Corporation 


HE principal function of the unit idea in 

power-plant construction is to provide a simple 

and flexible design that will secure low first 

cost and high plant efficiency for any desired 
capacity, plant efficiency being defined as ratio of net out- 
put to gross input. The net output is the kilowatt-hours 
of energy sent out at transmission voltage, and the 
gross input involves the fixed charges on the invest- 
ment—the cost of operation, such as labor, fuel, depre- 
ciation, supplies and repairs. The value of the output 
in kilowatt-hours divided into the input, or total cost 
expressed in dollars and cents, gives a measure of the 
efficiency of a plant that is unquestionable. 

It is impracticable to build any plant of a size suffi- 
cient at the outset to take care of all future require- 
ments. Every plant must sooner or later be extended 
or supplemented. It is often advantageous to build 
only a portion of a plant each year, providing for exten- 
sions to be built over a period of years as the growth 
of the business confirms the old or requires new 
estimates. The scheme when properly executed reduces 
fixed charges caused by idle investment during con- 
struction periods. In the unit design it is planned to 
have each unit practically dependent upon itself, elimi- 
nating the expense and complication of interconnec- 
tions, loop lines, by-passes and other features of like 
character. Each extension, therefore, will involve 
minimum disturbance and changes in the part already 
built and in operation. 

Obviously, the unit must start with the boiler. The 
boiler, its furnace with draft equipment and feed- 
water supply, is essentially a complete unit. It is only 
necessary to multiply the output of such a unit to 
secure any desired total output. By carrying out the unit 
design with a limited selection of characteristic equip- 
ment and by careful design of the different parts of 
the unit a design is obtained whereby a finished plan 
for any given installation can be presented on very 
short notice with a complete estimate of the cost of 
the total installation. A very definite estimate can be 
made of the cost of operation, including cost of labor, 
fuel and the fixed charges on the investment. 

In making this unit design each part of the design 
must represent increased efficiency which will justify 
the fixed charges which it involves as well as the cost 
of operation and maintenance of this piece of equip- 
ment. Consequently certain parts of a design may be 
varied according to the commercial value of coal or 
other fuel, giving due consideration to the future com- 


mercial value of these commodities, and if necessary — 


making allowance for the future installation of such 
additional equipment as the higher cost of coal would 
justify. 

With these ideas in mind it is recognized that the 
building, foundations and supporting steel for the 


equipment must be made as simple as possible, so that 
the cost will be low, while, on the other hand, the 
equipment must be built of the very best material and 


of a design which actual use has shown to be prac- 
tical and efficient. Therefore, where space permits, 
the plant will preferably have ample ground plan area 
and minimum elevation. High structures will be 
resorted to only in congested city districts where 
increased ground area is not available or where land 
values for other reasons may be excessive. Moreover, 
in any case it must be recognized that the operating 
force can only be at a minimum when all operation 
may be conducted on one floor level. Again, proper 
facilities must be provided for the maintenance and 
general care of the equipment. All equipment must be 
located so that all parts are quickly accessible and that 
disassembly of one unit does not interfere with opera- 
tion of the other units. 

Savings in the first cost of construction must be 








UNIT-BOILER-PLANT RATING TABLE 


Kilowatt ratings at 12.5 lb. (5.6 kg.) steam per kilowatt-hour. 
250 Ib. (17.5 kg. per sq.cm.). Temperature, 600 deg. F. 


(Light-face figures, 275 per cent boiler rating; bold-face figures, 350 per cent) 
No. 


Steam pressure, 
































Units Unit Sizes 
| Yo Yo ro | 2 3 4 5 
— 1 
I | 4,100 4,700 5,300} 5,900) 6,500) 7,100) 7,700) 8,300 
5,400 6,100 | 6,800) 7,500) 8,300) 9,000! 9,700) 10,400 
2 8,200 9,400 | 10,600} 11,800) 13,000) 14,200) 15,400; 16,600 
10,800 | 12,200 | 13,600} 15,000) 16,600) 18,000) 19,400/ 20,800 
3 | 12,300 | 14,100 | 15,900) 17,700) 19,500} 21,300) 23,100) 24,900 
| 16,200 | 18,300 | 20,400) 22,500) 24,900; 27,000; 29,100! 31,200 
4 | 16,400 | 18,800 | 21,200} 23,600) 26,000) 28,400) 30,800) 33,200 
21,600 | 24,400 | 27,200); 30,000! 33,200) 36,000) 38,800/ 41,600 
5 | 20,500 ; 23,500 | 26,500) 29,500) 32,500) 35,500) 38,500/ 41,500 
| 27,000 | 30,500 | 34,000) 37,500) 41,500) 45,000) 48,500; 52,000 








made only where they do not jeopardize savings that 
may be made later in operation and maintenance and 
will be such as not unnecessarily to limit the arrange- 
ment to the exclusive use of certain equipment; that 
is, the design will be such as to accommodate certain 
types of equipment which are made by several differ- 
ent manufacturers. For example, a certain type of 
stoker is made by three manufacturers, with the result 
that while the three stokers function essentially in the 
‘same manner, there are many detailed differences 
which will not change the principle of the unit layout. 


BOILER PLANT SELECTED FOR UNIT CONSTRUCTION 


The unit selected to accomplish the aims which have 
just been set forth is shown in the accompanying view 
of its side elevation. This unit consists essentially of 
a cross-drum boiler, set singly with suitable stoker 
furnace and provided with a direct-connected econo- 
mizer. In the majority of cases it may _ be 
that the underfeed  stoker, which is the one 
illustrated, will be most satisfactory; therefore the 
draft equipment will consist of a forced-draft fan and 
an induced-draft fan, both fans being motor-driven by 
direct-connected constant-speed induction motors. 
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Without changing the essentials of this unit the 
rated capacity of the unit may vary from 700 boiler 
hp. to 1400 boiler hp., with a possibility of operating 
any boiler selected at a maximum of 350 per cent of 
its rating with an overall thermal efficiency for the 
unit of 80 per cent and possibly a maximum thermal 
efficiency somewhat higher, at about 275 per cent 
rating. Owing to the fact that there are practically 
no constant loads to be applied to boiler plants, the 
average rating obtained from them must be less than 
the maximum; hence the maximum efficiency point 
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larly the economizer and draft equipment. The entire 
absence of flue between boiler and economizer, with a 
consequent saving in cost and heat loss; the accessibil- 
ity of the economizer through the inspection doors of 
the boiler and inside of the economizer covers, and 
the accessibility of the economizer for erection, clean- 
ing and repairs, are features of the layout. 

The economizer as well as the boiler is provided with 
mechanically operated soot blowers which use super- 
heated steam. The economizer is standard for 200 lb. 
(14 kg. per sq.cm.) pressure for any plant, while the 
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FIGS. 1, 2, 3, 4 AND 5—SIDE ELEVATIONS OF FIVE ARRANGEMENTS OF UNIT BOILER PLANTS TO MEET THE NEEDS 
OF A WIDE RANGE OF CONDITIONS 


Building is provided with monitor roof for illumination and ventilation. 
surface is 60 per cent of wall surface; for short windows it is 30 per cent. 
F—Ash-handling equipment. 


draft unit. H—Forced-draft fan. 


can be placed to advantage somewhat below the maxi- 
mum capacity. 

By studying the accompanying diagrammatical 
drawings it will be noted that the unit may be used 
in single or double row, with the complete unit housed 
or with only the boiler and stoker part of the unit 
housed. Where space permits all of the essential 
equipment will be installed upon one level, but where 
space does not permit the draft equipment may be 
placed over the economizer section. 

Each unit of this design will be entirely complete 
and self-sustaining in itself, with the exception that 
the coal supply and ash disposal will be worked out for 
the combined layout. However, each row of units will 
have a separate coal supply and ash disposal, and since 
it may be desirable to increase the plant by increas- 
ing in length, it will only be necessary to extend the 
track for the coal car and the travels of the conveyor. 

Comparison of any of these building plans with the 
best present-day practice will show much saving in 
cubical contents of building, also great saving in mate- 
rial for supporting structures for equipment, particu- 


Where high side windows are used the illuminating 
A—Boiler. B—Economizer. C—Stoker. D—lInduced- 
G—tTraveling coal larry. 


boiler may use any pressure from 200 lb. to 400 lb. (28 
kg. to 56 kg. per sq.cm.) with superheat to suit require- 
ments; but a terminal steam temperature of 600 deg. 
Fahr. (315 deg. C.) ought to be obtained and con- 
sidered standard for turbine stations. 


CONTROL STATION FOR OBSERVING PERFORMANCE 


A central observing and control] station is provided 
at the side of each boiler unit, these stations being 
arranged where desired, right-hand and left-hand, so 
that one operator may observe and control two units. 
The control at these stations will cover the operation 
of the stoker, forced and induced-draft fans, draft 
regulation, feed-water supply and ash dump. The opera- 
tor will also be able to observe the steam pressure, 
temperature and flow, the draft loss through furnace, 
boiler and economizer, and also the temperature of the 
flue gases at the boiler and economizer exits and the 
temperature of the feed water entering the economizer 
and boiler. 

An indicating wattmeter will show the operator at 
all times the total station output. A recording watt- 
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meter will give the energy used by the auxiliaries— 
that is, fans, stoker and feed pump—and a record will 
also be made of the coal used. Therefore a complete 
record will be made which will be an exact check and 
record of the performance of each unit. Practically 
all of this information may be recorded on charts for 
future reference, the records being automatically kept 
so that the operator may give his best attention to the 
work. 

Piping will be of the best material, using steel 
flanges, vanstone joints and monel-metal gaskets, with 
welded nozzles for all branch lines. The aim should 
be to make the arrangement of piping as simple as 
possible, locating the main valves in the most conveni- 
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FIG. 6—PLAN OF BUILDING ARRANGEMENT 


C—Induced-draft unit. D—Feed- 
water pumps. E—Main steam header. F—Coal bin. G—Coal, 
hopper. H—Coal track. J—Ash pit. K—Ash-removing track. 

a—Location of temporary wall to be used with Section 1 as a 
complete unit. (See elevation, Fig. 1.) b—Location of outside 
walls in layouts with economizers outside of building. (See 
elevation arrangements C and D.) d—Walkways. 


A—Boiler. B-—-Economizer. 


ent place so that little experience will be required of 
an operator in order to assume charge of a unit. 

Walkways are provided at the side and top of the 
boiler and economizer so that repairs, cleaning, inspec- 
tion and such operation as is necessary on these higher 
elevations may be quickly and safely taken care of. 
It is to be noted that the boiler may be cleaned with- 
out interfering with the operation of the other units, 
and special arrangements are provided at the back of 
the boiler for carrying off the waste water in washing 
out the boiler . 

All soot and ash deposited in the economizer is taken 
care of by the boiler ash-disposal system. This sys- 
tem consists essentially of a duplicate drag-chain con- 
veyor, the drag chain being made of extra heavy 
malleable-iron links travelling on flat cast-iron slabs 
laid in concrete pits. In this way the ash comes in 
contact only with malleable or cast-iron parts which 
have a low cost and a low depreciation even with the 
worst kind of ash. This same equipment conveys the 
ash to the proper elevation for depositing in cars, there 
being no elevators, cars or skips required for elevating 
and depositing the ash in railroad cars. 

The building is a simple, standard steel structure 
with basement and main floor, without galleries or ele- 
vated floors, the walls usually being made of plain, 
hard-burned red brick. The roof, which is provided 


with a monitor for ventilation and light, is constructed 
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with a concrete slab waterproofed with asbestos fabric 
and asphalt. In warm climates it has been found 
entirely satisfactory to cover the walls and roof with 
asbestos-covered corrugated iron, thus securing con- 
siderable saving in first cost. The side walls, being 
unobstructed by equipment, admit of the use of large 
steel-frame windows which provide maximum light and 
ventilation. This assists materially in getting a satis- 
fied and efficient operating force. 

The induced-draft equipment, together with the 
stack, is located out of doors where space permits, and 
fans are readily inspected through a doorway opposite 
each unit aisle. The width of these aisles may be 
varied to suit local conditions, but a width of 10 ft. 
(3 m.) is recommended as standard. 

- The feed-water supply system consists principally of 
flow meters for measuring the return from turbine 
condensers and added make-up water, a surge tank and 
an open feed-water heater, which receives a regulated 
supply of steam from the main turbine to raise the 
feed water to a predetermined temperature. For 
standard conditions 140 deg. Fahr. (60 deg. C.) is rec- 
ommended. 


How THE UNIT SYSTEM Is APPLIED 


By reference to the diagrammatic drawings it is to 
be noted that boiler units are to be set in rows facing 
each other, two rows constituting a group, and it is 
recommended that five units be considered a full row; 
in other words, a station having two rows would have 
ten units or a complete group. By referring to the 
rating table the capacity of the station can then be 
determined according to the number of units and the 
size selected. There are five standard sizes with three 
fractional sizes. For example: Unit size No. 1 has a 
maximum capacity of 7500 kw., while five of these 
units would have a capacity of 52, kw., and conse- 
quently a double row or group would have a capacity of 
104,000 kw. Considering the fractional sizes, one 
therefore has a range using two size 7/10 units of 
10,800 kw. or for a group of ten units of the size No. 5 of 
104,000 kw., it being practicable to obtain various com- 
binations between these ranges. For example: For a 
station of 25,000 kw. capacity, with a possible future 
growth up to 50,000 kw., four size No. 2 units arranged 
in single row, building Fig. 1, would provide 26,000 kw. 
average initial capacity. Later, a second row of four 
units, building Fig. 2, would give 52,000 kw. In the 
first case any three units in service would have a maxi- 
mum capacity of 24,900 kw., thus allowing one unit for 
cleaning and repairs. The load characteristics and sea- 
sonal variations would govern to a large extent the 
selection of units. As a general proposition it would 
be considered good practice to lay out all boiler plants 
with at least three units, this arrangement giving a 
reasonable insurance against power shortage due to a 
unit being out for cleaning or repairs. 

The cost of the building can be varied by selecting 
different arrangements. For example, if the econo- 
mizer is housed, the building will have a maximum 
size for a given number of units. Considerable saving 
can be made by allowing the economizer to be out of 
doors, but even in the outdoor location the operating 
aisle between the economizer units is housed so that 
the piping for soot blowers, drains, feed-water supply, 
etc., is housed and will not cause trouble by freezing. 
The housing in this case consists of a covering even 
with the top and outward side of the economizer unit. 
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For standard construction the induced-draft fan units 
are out of doors. 

When building arrangement Fig. 1 is selected with 
the expectation of later doubling the capacity of the 
plant, a temporary side wall can be constructed of cor- 
rugated asbestos-covered iron, this material later being 
used in roof and floor construction of the extension. 
Various combinations may be worked out to provide 
for future extensions, the details of the arrangements 
being controlled largely by local conditions. 
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Unit-design boiler room reduces first cost and at 
the same time offers possibilities of increased effi- 
ciencies. 

Plant efficiency based upon output and input is the 
only true measure of value of results. 

A small plant or a large plant may be constructed, 
each plant deriving proportional advantage. 

The present load demands may be cared for, and 
future extension may be made when needed at propor- 
tional added investment. 





Testing of Instrument Transformers—lT 


A New Method for Absolute Calibration of Current Transformers—Sufficiently Accurate for 
Any Except the Most Precise Laboratory Work—The Accuracy of the ““Loop-Through’’ 
Current Transformer Depends Upon the Distribution of Windings 


By H. M. CROTHERS 
Electrical Engineering Department, University of Wisconsin 


RACTICALLY the only methods of testing in- 

strument transformers open to small shops 

and laboratories are comparative tests in 

which the unknown ratio and phase angle of a 
transformer under test are found by comparing them 
with the known ratio and phase angle of a standard 
transformer having the same nominal ratio. The matter 
of the reliability of the standard transformer and of 
methods of calibrating it therefore becomes a question 
of prime importance. 

In order to get as many nominal ratios as possible 
combined in one transformer, current transformers 
used as standards usually fall into one of two classes— 
first, the type in which the fixed primary winding is 
divided into four sections and by varying the connec- 
tions between sections four different ratios may be ob- 
tained; second, the “hole” or “loop-through” type, in 
which only the secondary winding is permanent. The 
primary winding is arranged as needed and may be 
looped through the core once, twice or as many times as 
desired. This paper will deal entirely with transform- 
ers of the second type. 


ABSOLUTE METHOD OF CALIBRATION 


The new absolute method of calibrating loop-through 
transformers consists in winding on primary turns until 
a nominal ratio of one to one is secured. Then the 
secondary current may be compared with the primary 
current by the same method that is used in comparing 
the secondary currents of two transformers. The Ag- 
new method and Silsbee method are both available for 
this purpose. 

The writer has used the Agnew method of compari- 
son exclusively, and it is as satsfactory for this purpose 
as for the original purpose. The proper equations to be 
used under these conditions may be obtained from the 
first paper of this series* by the following considera- 
tions. The results obtained by comparing this second- 
ary current with primary current are exactly the same 
as would be obtained by comparing this secondary cur- 
rent with the secondary current of a perfect current 
transformer, one in which the ratio factor is 100 per 





*See ELECTRICAL WORLD, March 15, page 516, and July 19, 1919, 
page 119. 


cent and the phase angle is zero. Thus the equations 
given in the previous paper may be written as 


= Se 
F; = 100 + 100 755 : | (1) 
“ 4ip 
and 
nae is 34.38 B> oe B's me n Bp ~ =| ‘ 
as = 0 > | 100 2 A’y 100 v/s [2] 


Since as is usually positive, (2) is more convenient 
when written 

34.38 Bp — Bs B,—B. 
- eS (1 A, ~~" &2, [2] 

F, is the ratio factor of the transformer stated in 
per cent. 

a, is the phase angle in minutes. 

6 is the angle by which the voltage on the watt-hour 
meters is shifted ahead of the currents. 

A, is the registration of meter A when in the pri- 
mary circuit. 

A, is the registration of meter A when in the sec- 
ondary circuit. 

B, is the registration of meter B when in the primary 
circuit. 

B, is the registration of meter B when in the sec- 
ondary circuit. 

And A’,, A’s, B’,, B’s, are the corresponding readings 
taken with the watt-hour meters at low power factor. 

The method is sufficiently accurate for anything but 
the most precise laboratory work. It gives results 
which are correct within 0.1 per cent easily. 

It may seem at first as if excessive time would be re- 
quired to put on the primary winding, but this is not 
the case. The first time the scheme was tried, lamp cord 
was used and only about thirty minutes was required 
for eighty turns—a 400-to-5-amp. transformer. Later, 
using a ten-strand cable made for this purpose, the time 
was much reduced. The cable was made up by taping 
together ten strands of No. 16 fixture wire. For a 
primary winding of 160 turns, for example, the cable 
would be looped through sixteen times and the strands 
then connected in series. This was easily and quickly 
done by means of a magneto or dry cell for testing. 

The characteristics of any current transformers are 
affected by changes in the resistance or reactance of the 
secondary circuit, so the same precaution must always 
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be taken in that respect, that is, to calibrate the trans- 
former with its normal working load. 

The special error which must be guarded against in 
loop-through transformers is due to changing the posi- 
tion of the primary winding between one test and an- 
other. This affects the characteristics in two ways. 

The first way is by changing the leakage reactance 
of the secondary winding. If the secondary winding 
is bunched on the core, the reactance varies considerably 
with the position of the primary, and this in turn affects 
the ratio and phase angle. If the secondary winding is 
well distributed over the entire length of core, the posi- 
tion of the primary does not affect the reactance very 
much, and if the secondary winding is distributed 
around an annular core the effect is a minimum and is 
hardly appreciable. 

The second way in which the position of the primary 
winding affects the characteristics of the transformer 
is by changing the reluctance of the magnetic circuit 
and thereby changing the exciting current. When the 
primary winding is bunched on a small part of the core, 
there will be a large primary leakage flux through the 
iron in that part of the core and a small decrease in the 
flux in other parts of the core. The permeability of the 










~ PRIMARY 
TERMINALS 














CONVENIENT METHOD OF PUTTING PRIMARY WINDING ON A 
“LOOP-THROUGH”’ CURRENT TRANSFORMER 


iron depends on the flux density, and thus the reluc- 
tance of the core depends on the position of the primary. 

The errors due to this cause are reduced to a mini- 
mum by always keeping the primary winding sym- 
metrical with respect to the core. If a single turn 1s 
looped through the core, it should lie along the axis 
of the core to a distance of about 18 in. (46 cm.) to 
each side and the remainder of the circuit should be 
kept at least 18 in. from the core. If a number of 
turns are used, they may be wound closely around the 
core provided the winding is well distributed. 

When a well-distributed secondary winding is used 
on an annular or even a rectangular core, the difference 
in ratio caused by changing from a distributed to a 
bunched primary winding is of the order of 0.1 per 
cent, usually less. With a bunched secondary winding, 


however, the result is entirely different as shown by 
the following data. 

A transformer having a secondary winding bunched 
on one leg of a rectangular core was tested with the 
primary winding first on the same leg and then on the 
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opposite leg. The change in position of the primary 
caused a change of 1 per cent in the ratio and of 1.5 
deg. in phase angle. Transformers of this type with 
bunched secondary windings should never be used as 
standards. 

The question often arises whether the ratio factor 
and phase angle determined with one number of 
primary turns will hold for another number of primary 
turns. If the precautions are taken in regard to keep- 
ing the windings well distributed, no appreciable error 
will arise. 


CONVENIENT TYPE OF TRANSFORMER FOR USE 
AS STANDARD 


It is seen that from one loop-through transformer a 
large number of nominal ratios may be obtained by 
changing the number of primary turns. The number 
of possible ratios may be further increased by putting 
taps on the secondary winding. The standards labora- 
tory of the University of Wisconsin has arranged a 
secondary winding of 160 turns on an annular core, 
providing taps at 100 and 120 turns. The winding is 
so put on that whatever tap is used, the active winding 
will be well distributed. This transformer may be used 
as a standard in testing any commercial transformer 
with primary current rating between 5 amp. and 800 
amp. It is almost a “universal standard.” A similar 
transformer with 600 secondary turns extends the range 
of primary current ratings up to 3,000 amp. Each sec- 
ondary winding must have a separate calibration, since 
the difference between any two secondaries on the same 
transformer is appreciable. 

By properly choosing transformer standards and 
using the method of calibration outlined any meter shop 
may be prepared to undertake current transformer test- 
ing without outside assistance. 

A summary and comparison of the methods of testing 
current transformers described in this series will appear 
in an early issue of the ELECTRICAL WORLD. 





Improper Spacing of Bonding Clips 
Causes Generator to Heat 


LTHOUGH it is good practice to band the head of 
armatures on clips spaced at short distances around 
the periphery, trouble may sometimes be caused if the 
same method is used for banding the core. This is 
especially true if the magnetic field of the machine is 
very strong because the trouble will be exaggerated 
owing to the eddy currents generated in the bands. In 
one instance the heat generated by these eddy currents 
was so great after the armature had been repaired and 
rebanded that the solder holding the banding irons was 
melted. The generator was rated at 500 kw., 250 volt, 
500 r.p.m., and had banding clips at intervals of 10 in. 
(25 cm.) around the periphery of the core. 

To overcome this trouble, new bands were wound on 
the core, but the clips this time were spaced the same 
distance apart as the poles of the machine. As this 
was an eight-pole machine four clips were used on each 
band spaced 90 deg. apart. By this arrangement all the 
clips on each band are at any instant under the poles of 
the same polarity and the tendency to generate eddy cur- 
rents in the bands is reduced to a minimum. It is also 
advisable to make the bands narrow using more of them 
to get necessary mechanical strength. After the new 
bands and clips had been attached to the core the 
machine operated without any trouble. 
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Year of Preparation in Welding 


Organization of American Welding Society and American Bureau of Welding Promise Real 
Work in the Future—Steady Extension in the Application of Welding and 
Definite Assurance of Great Development 


By PROF. COMFORT A. ADAMS 
President American Welding Society 


N WELDING development the year 1919 was one of 

preparation. The work which was started by the 

welding committee of the Emergency Fleet Cor- 

poration to utilize welding as a means of increas- 
ing production in shipbuilding was necessarily discon- 
tinued at the end of the war before the possibilities of 
its application had been thoroughly developed. How- 
ever, the accomplishment was sufficient to warrant those 
cqnnected with this movement in taking steps to place it 
on a permanent peace-time basis. To this end the 
members of the old committee, together with members 
of the National Welding Council, organized the Amer- 
ican Welding Society and the American Bureau of 
Welding. Two separate bodies were needed to accom- 
plish the objects in view, which were: 

First—To provide an organization which could take 
the initiative in educating the industrial public and in 
opening new fields to welding. 

Second—To have all research in welding which 
might be conducted independently by existing scientific 
societies, educational institutions and departments of 
the government brought together and conducted jointly, 
thereby avoiding duplication of effort and securing more 
reliable and authoritative results. 

Third—To secure a proper body for standardization. 

Without going into the details of organization, it 
may be stated that the Bureau of Welding is a body 
of delegates from the existing societies and govern- 
mental departments—including delegates from the 
American Welding Society—which provides a means of 
joint action in research and standardization. Its re- 
search work comes under the auspices of the engineer- 
ing division of the National Research Council and is 
Officially attached thereto. Its standardization work is 
under the auspices of the American Engineering Stand- 
ards Committee, and its standards committee is a sec- 
tional committee thereof. 

The American Welding Society through its journal 
gives wide publicity to the work of the bureau, in order 
that welding may be placed upon a sound scientific basis 
and that its use may be extended and become an im- 
portant factor in our national productivity. It requires 
work and time to develop and put on its feet an organ- 
ization of this sort, and the time of the officers during 
the past year has been largely occupied with matters 
of organization and getting the society established as a 
going concern. Thus the real work is only now ready 
to begin. 

But the year was not devoid of achievement in weld- 
ing. The most noteworthy event was probably the 
construction and launching of a welded battle target at 
the Norfolk (Va.) Navy Yard, built under the super- 
vision of Commander H. G. Knox. This target is, in 
reality, a completely welded vessel, 200 ft. (60 m.) 
long, constructed of full-sized ship plate. Its action in 





service, particularly as a target, will be watched with 
interest. 

As a contribution to our knowledge of are welding, 
Professor Hudson’s investigations, reported in the 
Journal of the American Welding Society for October, 
1919, mark a distinct advance and give us a new con- 
ception and basis for further research that is likely to 
become of great practical value. 

From the manufacturers the report comes that the 
most notable advance during the year is the extension 
of the applications of welding. Welding is in the air. It 
is talked about everywhere, and the prospect for bus- 
iness in the future is good. I have asked the manufac- 
turing companies to give me their views, and from the 
replies received several interesting points stand out. 
A. M. Candy of the Westinghouse Electric & Manufac- 
turing Company summarizes the spread of welding as 
follows :-— 

It seems to me that possibly the greatest advance is 
psychological. By this I mean the very great stimulat- 
ing effect resulting from the inauguration of the old 
welding committee of the Emergency Fleet Corporation 
and its subsequent reorganization into the American 
Welding Society. This work has given the arc-welding 
industry a very great impetus even in our own organiza- 
tion, which has resulted in an extension of the applica- 
tion of welding for work where it was considered im- 
practicable heretofore.” 

In the development of welding machines there is a 
decided tendency toward a single-are machine, that is, 
a separate machine for each operator. The Westing- 
house company has produced such a machine of a new 
design. Besides this, W. A. Turbayne of the United 
States Light & Heat Corporation writes of his single- 
operator welding machine with improved electrical char- 
acteristics. Alexander Churchward of the Wilson 
Welder & Metals Company states that its machines have 
been reduced in weight 50 per cent with an increase in 
efficiency of from 5 per cent to 10 per cent. J. F. 
Lincoln of the Lincoln Electric Company speaks of the 
general acceptance of the idea of the individual machine 
for each operator. He also states that there has been 
a great advance in carbon are welding. C. J. 
Holslag of the Electric Arc Cutting & Welding Com- 
pany speaks of improvements in alternating-current 
are-welding apparatus which facilitate holding the 
alternating arc and assure lower open-circuit voltage. 

In automatic machines for arc welding the General 
Electric Company has taken the lead in development, 
producing during the year a machine that will make 
a practically perfect weld in the classes of work for 
which it is adapted, which are enormous. H. D. Morton 
of the Automatic Arc Welding Company has also 
developed a semi-automatic portable machine of great 
promise. 
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The training of welders has received attention by the 
development of welding schools by the Westinghouse 
company and by the General Electric Company, the 
latter having taken over and built up the school started 
by the Emergency Fleet Corporation. 

Electric spot welding in the thin-plate field has been 
spreading with great rapidity, as the saving in labor and 
cost is very great when compared with that of any other 
method. In the heavy-plate field, however, development 
has been practically throttled by the patent situation. 
This is exceedingly unfortunate, on account of the 
tremendous possibilities in connection with steel struc- 
tures of all kinds. There is promise of a clearing up of 
this situation in the near future. 

Henry M. Hobart, recently returned from a trip 
abroad, reports that the use of electric welding in Eng- 
land continues to extend, especially in shipyards, but 
that the application in railway workshops is still far 
more limited than in America. The covered electrode is 
still almost exclusively employed. At Cammell-Laird’s 
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shipyard at Birkenhead a 150-ft. (45-m.) all-welded ship 
for coastwise service is practically ready to be launched. 
The 125-ft. (37.5-m.) cross-channel barge launched 
eighteen months ago is still in service between England 
and France. In government dockyards the increase in 
the use of electric welding is very rapid. W.E. Symons 
reports, from his recent trip to France, that the field 
for welding in France is large but that the awakening 
is slow. England is making great headway, but while 
the French engineers are undoubtedly ahead of us in 
research work, they are correspondingly behind in the 
application and spread of the results of their investiga- 
tions. Only a few French engineers and French manu- 
facturers know of the possibilities of. electric welding. 

The fields for welding are almost unlimited, and if 
the art is placed on a sound scientific basis by thorough 
going research and frank discussion the year will be 
enormous. There is hardly a branch of the metal- 
working industry where it cannot be employed with a 
great saving of expense and labor. 





Daily Returns Surpass Records 


Central-Station Returns for November Indicate Output of 2,828,000,000 Kw.-Hr., and Revenue 
of $56,600,000—Strikes in Atlantic States Seriously Affect Central-Station 
Operations in That Section of the Country 


ENTRAL-STATION operations during Novem- 
ber last ran ahead of those for any previous 
month. According to the returns received by 
the ELECTRICAL WORLD from 58 per cent of the 
contral-station industry, the average daily revenue for 
November was $1,887,000, or $7,000 above the previous 
record daily revenue, which was reported in January, 
1919. That the post-war slump in revenue should have 
been overcome within a period of only ten months speaks 





volumes for the substantial position attained by the 
central station in the industrial life of the country. The 
November daily output was also a record beater, being 
94,276,000 kw.-hr., or 1,954,000 kw.-hr. in excess of the 
highest war-time output, which came in August, 1918. 

Figures compiled by the Bureau of Census show that 
the textile mills in New England were working at about 
93 per cent capacity, and that production was greater 
than at any time since September, 1918, when the mills 
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TABLE I—CENTRAL-STATION RETURNS BY SECTIONS OVER A TWELVE-MONTH PERIOD 
} | New England States 3 Atlantic States 2 | Central States 3_.| Pacific and Mountain States 
| oy oh) st 3FU 
| as ag ee A | eee ee een Bs 
= ~ & = &| = 5 
og 2o| °8 | °8 Bele r= 
Month B6 gg 2 8 3 2 gg a3 82 
Se 1918 1917, |S 8) $2 1918 i917 |S 2/ S28 1918 1917 |Og $2 1918 1917 
F 58] eo THe s&| Bs 
SP AS] 8p Ae] 8p AS] 8b fa} 
o* 3 3* s* 
Pa a oy a4 
=i ae enna hase ——|———__|— ae eee alee bate — 
ce $4,097,000} $3,449,000)18.7) 55 | $11,927,000) $10,199,000\16.9) 50 | $10,781,000) $8,836,000/22.0) 79 $5,253,000} $4,644,000) 13.1 
1919 1918 1919 1918 1919 1918 1919 1918 
Jan 63 4,253,000 3,443,000) 23.5) 60 13,444,000) 11,168,000/20.3) 47 10,410,000 8,484,000|22.7) 77 5,187,000 4,494,000) 15.4 
w | Feb 63 3,895,000 3,048,000/27.7| 53 10,894,000 8,943,000/21.8} 45 9,305,000 7,484,000/24.3) 73 4,036,000 3,618,000) 11.5 
+> | Mare h.. 64 3,608,000 3,044,000)18.4) 58 11,731,000) 10,244,000)14.5| 47 9,012,000 7,447,000/21.0) 81 4,218,000 3,685,000) 14.4 
7, | April.. 64 3,473,000 2,964,000/17.2) 51 11,408,000} 10,114,000)12.7| 47 8,420,000 6,981,000]20.5) 76 4,328,000 3,755,000) 15.3 
ea) | RERY .000. 62 3,194,000 2,800,000/14.0) 51 9,430,000 8,571,000)10.0) 47 8,297,000 6,888,000) 20.4) 77 5,468,000 4,764,000) 14.7 
> | June 64 3,321,000 2,925,000) 13.3) 55 10,535,000 9,478,000)11.2) 50 8,757,000 7,504,000}16.7| 78 5,516,000 4,767,000) 15.8 
= | July.. 61 3,329,000 2,949,000) 13.0) 50 9,319,000 8,375,000)11.8) 50 8,854,000 7,442,000|18.0) 79 4,214,000 3,756,000) 12.3 
ont | Tere F... 3,579,000 3,192,000)12.2) 59 11,401,000} 10,490,000] 8.3) 49 9,469,000 8,260,000)14.5) 79 5,415,000 4,930,000) 10.0 
| Sept......| 64 3,707,000 3,276,000/13.2) 58 10,711,000 9,383,000]14.2) 51 9,125,000 7,915,000)15.3) 83 5,501,000 4,965,000) 10.8 
Oct.... 64 4,029,000 3,384,000/19.0) 59 12,009,000 10,248,000 i7.21 3° 10,841,000 9,046,000 19.4) 81 5,462,000 4,806,000) 13.6 
{ Nov. 62 4,305,000 3,713,000)15.9| 62 13,247, 000) 11,470,000)15.5) 44 9,551,000 7,851,000/21.6) 80 5,665,000 4,983,000) 13.7 
1918 1917 1918 1917 1918 1917 1918 1917 
~  ¢ Deen... | 64 | 145,543,000] 129,838,000]12.1) 55 | 405,253,000} 421,973,000]12.6] 50 | 489,864,000) 443,544,000)10.4) 79 | 428,906,000) 374,906,000) 14.6 
=) 1919 1918 1919 1918 1919 1918 1919 1918 
Ee | | Jan 63 | 143,254,000] 124,632,000/14.9] 60 | 525,322,000) 458,545,000)14.5| 47 | 463,394,000) 403,127,000)14.9) 77 | 390,690,000) 371,156,000) 5.2 
> | Feb 63 | 128,660,000} 109,993,000]17.0| 53 | 406,702,000) 374,958,000) 8.4) 45 | 426,965,000] 378,992,000/12.6) 73 | 287,479,000) 293,492,000) -—2.0 
> | March 64 | 125,510,000) 124, 707,000 0.7) 58 | 459,166,000) 461,096,000|-0. 4) 47 | 442,591,000) 423,802,000) 4.4) 81 | 330,714,000) 331,769,000) —3.9 
3 | April 64 | 123,211,000} 118,322,000] 4.1] 51 | 382,282,000] 369,701,000) 3.4] 47 | 373,116,000) 345,213,000) 8.1) 76 | 328,925,000) 333,405,000) -1.0 
= <{ May 62 | 120,949,000) 122,531,000|-1.3] 51 | 362,207,000] 383,860,000|-5.6| 47 | 389,805,000) 375,944,000) 3.6] 77 | 382,637,000) 385,543,000) -0.7 
“ | June 64 | 127,355,000) 119,946,000} 6.3) 55 | 406,102,000) 417,441,000|-2.7] 50 | 417,942,000] 386,422,000) 8.4) 78 | 445,814,000) 443,209,000] 0.6 
wz» | July 61 139, 133,000| 129,639,000] 7.4] 50 | 373,105,000) 378,053,000|-1.5] 50 | 428,370,000] 408,165,000) 5.0) 79 | 366,275,000) 365,263,000) 0.3 
% | | Aug 64 | 148,442,000] 143,100,000) 3.4) 59 | 595,812,000) 625,000,000|-4.8| 49 | 470,475,000) 445,000,000) 6.0) 79 | 444,026,000) 465,518,000) —4.8 
Sept 64 | 141,743,000 137,452, 000! 3.1} 58 | 569,894,000} 570,187,000/-0. 1} 51 | 444,219,000) 398,026,000)11.5| 83 | 423,656,000) 420,707,000) 0.7 
| Oct 64 | 159,084,000} 141,353,000|10.4| 59 | 595,931,000) 567,807,000} 4.9] 55 | 567,982,000) 492,840,000)15.2) 81 | 434,566,000) 417,192,000) 4.1 
| Nov 62 | 149,060,000) 138,611,000) 7.5] 62 | 668,275,000] 655,215,000] 1.9| 44 | 399,857,000) 349,547,000/14.4) 80 | 422,812,000) 390,744,000) 8.2 
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were largely engaged in turning out government orders. 
This means the employment of additional spinning 
spindles, carding machines and looms, and consequently 
a strong call for additional energy. 


ABNORMAL CONDITIONS IN ATLANTIC STATES CAUSE 
REDUCED PRODUCTION IN NOVEMBER 


The November operations of the central stations in 
the Atlantic States were seriously affected by the strikes 
in that section of the country, and the usual seasonal 
gain in the output of this section lags considerably 
behind that reported in the remainder of the country. 
The steel strike was still in force, though waning fast, 


















































TABLE If—CENTRAL-STATION RETURNS FOR TWELVE MONTHS 

Per- Revenue from the Sale of 
cent- Energy Kw.-Hr. Output 
age of } 

In- | Per Per 
dustry | Cent Cent 
Kepre- 1918 1917 In- 1918 1917 In- 
sented crease crease 

Dec. 56 |$32,058,000) $27,128,000} 18.1 | 1,539,161,000) 1,369,542,000) 12.3 
1919 1918 1919 1918 
Jan. 57 33,294,000) 27,589,000} 20.6 | 1,522,660,000) 1,357,460,000) 12.1 
Feb. 54 28,130,000} 23,162,000) 21.4 | 1,249,806,000} 1,157,275,000| 7.9 
Mar.| 57 28,569,000) 24,420,000) 16.8 | 1,357,981,000) 1,341,374,000} 1.2 
Apr. 54 27,629,000} 23,814,000) 15.9 | 1,278,273,000) 1,240,842,000) 2.9 
May 55 26,389,000} 23,023,000) 14.6 | 1,255,598,000] 1,267,878,000|—1.0 
June 57 28,129,000} 24,676,000) 13.8 | 1,397,213,000) 1,367,018,000) 2.2 
July 55 25,716,000) 22,523,000) 12.5 | 1,306,883,000) 1,281,120,000) 2.1 
Aug 58 29,864,000) 26,590,000) 12.7 | 1,658,755,000;) 1,672,000,000)/—0. 8 
Sept.| 50 29,044,000} 25,539,000) 13.7 | 1,579,512,000} 1,526,372,000| 3.4 
Oct. 62 32,341,000) 27,484,000) 17.6 | 1,757,563,000) 1,619,192,000) 8.5 
Nov.| 58 32,768,000} 28,817,000) 16.9 1,534,117,000| 6.9 


1,640,004,000 
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aud the coal strike started on the first day of the month. 
Many local strikes were also in progress, such as the 
printers’ strike in New York City, which was broken 
on Nov. 8. Even by the end of November the steel 
industry had not recovered from the disastrous effects 
uf the steel strike, although the strike itself was practi- 
cally over. Organization had been disrupted, and it was 
probable that the production of the industry was not 





more than 65 per cent capacity as compared with 85 
per cent capacity preceding the strike. 

Broadly speaking, two-thirds of the country’s 600,000 
soft-coal workers were involved in the coal strike. Start- 
ing with only 29 per cent of the normal coal production, 
the percentage was raised to fully 50 per cent as the 
strike waned in various regions. 

During November the Central States were probably 
not seriously affected by the strikes. The steel mills 
in the Chicago district were working at 8&5 per cent 
capacity near the first of the month, and the steel mills 
in the Birmingham district were working at maximum 
capacity throughout the month. The large cotton mills 
of the South Central States use hydro-electricity to a 
great extent and were not seriously affected by shortage 
of fuel. The mid-continental oil fields reported 
increased activity during the month even as far north 
as Kentucky, notwithstanding the coming of colder 
weather. Largely increased calls for energy as com- 
pared with the previous year were evident throughout 
the Central States. 

The Central States show a gain in revenue of 21.6 
per cent over November, 1918, which is the largest 
yearly gain exhibited by any section since February, 
1919. Revenue in other sections of the country show 
substantial gains over the preceding year. 

General industrial prosperity in the Mcuntain and 
Pacific States was reflected by the returns, the percent- 
age gain over the previous year, being the largest,since 
December, 1918. The output over 1918 has been steadily 
increasing since July, despite the fact that the copper 
output for the latter part of 1919 was far below that of 
the previous year. 

The Mountain and Pacific States section of the coun- 
try was unaffected by serious strikes, and the fuel 
question was unimportant because of the high percent- 
age of hydro-electric energy employed. 
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The Universities and Their Problems 


To the Editor of the ELECTRICAL WORLD: 


Sir: Much has recently been said concerning the 
serious financial problems now confronting most of our 
universities. It is not exaggerating the situation to 
say that our whole system of public education is con- 
fronted with deterioration which will require many 
vears to overcome. 

In general, this condition has arisen from causes 
beyond the control of those in authority, but I do think 
that the policy followed by some of our university 
administrations is wrong and is partly to blame for 
the present situation. We have been expanding our 
work in the universities until there is a class to be 
found in nearly every subject under the sun, many of 
them containing only a few students. Much of this 
work is elementary and should -have no place in a 
college curriculum. Take the classes beginning lan- 
guage study, those in elementary mathematics, type- 
writing, etc.. for example. Yet these elementary classes 
are usually very large and are great consumers of 
teaching hours. Instead of expanding to the nth degree, 
why would it not be better to stick more closely to 
certain fundamental lines of endeavor? Then, too, we 
find a College of Forestry in a state where there are 
no forests, a College of Mines in an agricultural state, 
etc. There is much useless duplication brought about 
by mutual competitions and mutual rivalries This costs 
money that could be more wisely spent. These are a 
few of many possible lines of improvement. 

It would interest the readers of the ELECTRICAL 
WORLD, I am sure, to have the views of some prominent 
administrators of engineering colleges as to possible 
plans for heading off the approaching calamity. 

New York City. EDGAR A. BOYNTON. 





“Turbines and Waterwheels” 
To the Editor of the ELECTRICAL WorLD: 


Sir: The interesting article by L. J. Moore in the 
Dec. 27 issne of ELECTRICAL WORLD brings up again a 
point which has been the subject of previous corre- 
spondence. This is the use of the terms “turbine” and 
“waterwheel.” We are doing our best to further the 
growing tendency to use the phrase “hydraulic turbine” 
or the word “turbine” when speaking of either impulse 
or reaction type units, instead of the word ‘“water- 
wheel.” The only possible exception is that of our small 
standard units, which should be distinctly and properly 
known as Pelton waterwheels. Everything’ else in a 
hydraulic power developing unit which requires special 
engineering or special design is logically a turbine. 

I would refer you to Funk & Wagnalls’ new diction- 
ary and to Webster’s Unabridged, as in these you will 
find the definition of the words “turbine,” “reaction 
turbine” and “impulse turbine” given as_ indicated 
above. Engineering langauge has always been regarded 
as being the most expressive, the most difficult and the 
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most exact, and, as we feel that way, we further as far 
as possible the proper designation of hydraulic units. 

Inference has been made that our company has a 
selfish ulterior motive in urging the proper use of the 
turbine designation. This inference can be very simply 
and completely neutralized by remembering that at the 
present time the impulse type of unit is known almost 
universally as a Pelton waterwheel. When we delib- 
erately urge the discarding of the term “Pelton water- 
wheel” or “waterwheel,” except in limited cases, and 
the use of the words “hydraulic turbine,” ‘impulse 
turbine” and “reaction turbine,” it would be rather 
difficult to convict us of selfish motives. 

Nothing gives me greater pleasure than to be able 
to tell you how glad we are that ELECTRICAL WORLD 
is no longer a homeless prodigal but has come back to 
the fatted calf. CHARLES H. TALLANT. 
The Pelton Waterwheel Company, 

San Francisco, Cal. 





Wiring for Induction Motors 


To the Editor of the ELECTRICAL WORLD: 


Sir: The writer was very glad to see the article 
entitled “Requirements for Industrial-Motor Service” on 
page 12 in the Jan. 3 issue of the ELECTRICAL WORLD. 
A movement to procure suitable code changes and stan- 
dardization in wiring for induction motors should be 
heartily endorsed. I have always believed that the 
National Electric Code ruling with respect to the wiring 
of squirrel-cage induction motors should be revised. As 
it stands, unnecessary expense is imposed on the user 
of the motors either on account of misinterpretation of 
rules or rulings of local inspectors. 

In my opinion, the fusing and the wiring of motors 
should not be confused with each other. In order to 
make an installation of wiring and fuses for squirrel- 
cage induction motors conform to what we may term 
good engineering practice, it is necessary to consider 
fuses and wires separately. 

In the ordinary installation, as referred to in the 
second paragraph of the article mentioned, the branch 
fuses must be of sufficient size to carry the starting 
current during the starting period of say fifteen seconds. 
The starting current depends on (1) short-circuit char- 
acteristics of the motor, (2) per cent tap used on auto- 
transformer. 

For most installations a branch fuse having a rating 
of double the normal full-load current of the motor will 
carry the starting current for fifteen seconds or more, 
since the fuse has a time limit for certain overloads. 
Owing to liberal ratings of wires for continuous amper- 
age, a starting current of three or four times normal 
for the starting period of fifteen seconds will scarcely 
cause a perceptible rise of temperature in the wires, 
even if they are only large enough to fil! the normal 
full-load requirements. 

All starters or compensators, in order to conform to 
the Underwriters’ requirements, must be so constructed 
that it is impossible to leave the starter or starting 
position. The writer, therefore, believes that the size 
of wires from branch fuse to starter and motor can 
safely be rated for 125 per cent of the full load current 
of the motor and that a definite standard ruling based 
on this figure would be advisable. H. W. CHENEY. 


Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis. 
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Meters in Series Show Station Load 
in Boiler Rooms 


NSTEAD of installing large and expensive gages to 

show the electrical load of the power plant to boiler- 
room employees and to turbine-room employees, the 
Indianapolis (Ind.) Light & Heat Company has devel- 
oped a scheme of using 5-amp. alternating-current am- 
meters at each point where readings of the station load 
will be of benefit to employees. These ammeters are 
connected in series with an adjustable rheostat and 


-SAmp. AC. Ammeters in Series 
Ftheostat as SE a. 
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AMMETERS SHOW LOAD OF STATION IN BOILER ROOM 
The switchboard operator reads the kilowatt meter on the 
switchboard and regulates the resistance of the circuit until the 
indicator on the ammeters registers the desired reading. 















































receive energy from the neutral of a 110/220-volt cir- 
cuit, one end of which is connected to ground. The scales 
of these instruments are marked in kilowatts. The 
switchboard operator reads the totalizing kilowatt- 
meter on the switchboard and then sets the adjustable 
resistance so that the indicator, which is in series with 
the ammeters on each ammeter, registers the desired 
reading. At the Mill Street station of Indianapolis Light 
& Heat Company, one of these ammeters is installed on 
the main switchboard, one in the chief engineer’s office, 
one at each turbine and one in each boiler room. The 
company has found them to be very effective. 
Indianapolis, Ind. T. N. WYNNE. 





‘Street-Lighting Service for Relatively 
Large City 


IX substations of the Narragansett Electric Light- 

ing Company serve the carefully graded system of 
street lighting used in Providence, R. I. In these 
substations there are twenty-two seventy-five lamp ser- 
ies rectifier sets operating at 6.6 amp. with two tubes 
in series. The rectifier tubes have an average life for 
the whole system of 1,689 hours per tube, with a 
maximum life of 6,600 hours on a single tube. There 
are also twenty-one 35-kw., 5.5-amp. constant-current 
transformers for series incandescent lamps. These 
carry an average load of 365 100-volt gas-filled lamps. 
One circuit per transformer is used in the city of 
Providence and two circuits are used in the lighting of 
outlying towns. Both are and incandescent lamps are 
supplied from single-conductor No. 6 solid wire, with an 
average line loss of about 7 per cent. About 1,600 or- 
namental luminous-are lamps are in use for lighting 
seventy-six miles of streets, and there are about 7,946 
series incandescent lamps for lighting 285 miles of 
streets. 


Operating Practice 
Algponen Devoted to Problems of Installation, 
of Equipment for Economical Generation and Distribution of Electrical Energy 





eration and Maintenance 





The ornamental luminous-are lamps were first placed 
in operation in 1913, replacing about 2,000 of the old 
9.6-amp. direct-current series open-carbon arc lamps. 
In the residential section in some places incandescent 
lamps with closer spacing have replaced the open-arc 
lamps, thus allowing the ornamental luminous-are lamps 
to be placed closer together in the business section than 
the lamps which they replaced. Most of the are and 
incandescent lamps burn 4,013 hours per year, and the 
outage for 1918 on the ornamental luminous-are lamps 
was less than 0.5 per cent. 

In winter three trimmers care for the arc lamps and 
in summer two. The trim period ranges from eight 
to fourteen days, the actual number of trimmings per 
year being thirty-seven, which gives an average life 
for the lower electrodes of 110 hours. A complete card 
index is kept, including the location of each lamp, with 
its number, date of installation, reported outages and 
other notes. If four outages are reported for an arc 
lamp within a short period, it is removed and over- 
hauled. 





Method of Determining the Size of 
Static Condensers 


HE size of static-condenser equipment required to 
correct power factor expressed in percentage of 
existing kilowatt load is shown in Fig. 1, as included in 
a paper presented recently before the convention of the 
Pennsylvania Electric Association by O. C. Roff of 


1,00 a 



































.40 1 
0 10 20 30 40 50 60 10 80 30 100 1/0 120 130 140 150 1@0 170 180 190 200 
Required Condenser Kva.in Per Cent.of Kw. Load 


FIG. 1—CONDENSER KVA. REQUIRED IN PERCENTAGE OF 
EXISTING KILOWATT LOAD 
The required capacity is obtained by following a horizontal line 
from the ordinate representing the present power factor to the 
curve noted as the power factor desired. Then directly below on 


the horizontal scale is the required condenser kva. in per cent of 
kw. load. 


the General Electric Company. The curve affords an 
easy method of determining the amount of condenser 
capacity needed, and indirectly therefore the cost 
entailed. 

A concrete idea of the saving made by correction of 
the power factor is given in the curve of Fig. 2 (also 
included in this report), which shows the amount of 
load in kilowatts at the original power factor which can 
be added to the system with a given improvement in 
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power factor. It is assumed, of course, in the calcula- 
tion of this curve that the circuit was carrying the 
maximum current before the correction was made. 
If, however, when the connection is accomplished only 
the load on the circuit at the time was considered, the 
addition of more load at the original power factor will 
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FIG. 2—ADDITIONAL KVA.. CAPACITY MADE AVAILABLE BY 


POWER FACTOR CORRECTION 


This value is obtained in percentage of the original kilowatt 
load and at original power factor by following a horizontal line from 
the ordinate representing the present power factor to the curve 
noting the power factor desired and noting the value directly 
below on the horizontal scale. 


cause a consequent reduction in power factor. There- 
fore, additional static-condenser capacity must be added 
if it be desired to maintain a certain power factor with 
the line loaded to maximum carrying capacity. 
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FIG. 3—-RESULTANT POWER FACTOR AFTER INSTALLATION 
OF APPARATUS WHEN LINE HAS AGAIN BECOME LOADED 


This value is determined by original load at corrected power 
factor plus additional load at original power factor so that total 
kva. of circuit is equal to original kva. In other words, when the 
present load factor is raised to a desired value, a certain addi- 
tional generating capacity is available. If this capacity is util- 
ized, the power factor will be lowered, but not to the original 
and objectionable value. The value is obtained in a manner 
similar to that explained for Figs. 1 and 2. 


The remaining curve, Fig. 3, illustrates the resultant 
power factor for different corrections, assuming that 
the line is again loaded to capacity. This curve is 
valuable because it shows that although additional 
capacity is available when the power factor is raised, 
the power factor will be lowered if this capacity is 
utilized. The solution of practically any power-factor 
problem may be developed from the use of these three 
curves. 
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Effect of Lamp Short on Switch 


Operation 


N MAINTAINING apparatus the method of opera- 

tion should be studied in order to guard against 
possible trouble and to keep the equipment in good 
condition. For instance, where the circuits for remote- 
contrvl apparatus were installed as shown in the illus- 
tration precautions had to be taken against possible 
short circuit of the socket. 

The results of a short circuit in the red-lamp socket 
would only open the switch and nothing worse than a 
service interruption would result, but a short circuit 
in the green-lamp socket might cause serious damage. 
It is best to change to another scheme of wiring so that 
this cannot occur, but if this cannot be done careful 
inspection of the lamp sockets will give additional 
security. 

Extra mica insulation can be added to some sockets. 
The clearance of others can be increased by cutting or 
bending copper on the center socket contact, while care 
should be taken not to screw the lamps in too tightly, 
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which may bend the center contact dangerously near 
the threaded one. 

The majority of remotely controlled breakers, espe- 
cially the larger ones, are equipped with mechani- 
cally operated contacts which carry the tripping and 
closing current and which break the circuit whenever 
the switch has made the desired move. As the closing 
coil or motor current of large switches is considerable 
for the small contacts sometimes used, these contacts 
should be cleaned and inspected; otherwise a switch 
may fail to operate at a critical moment. 

Iron Mountain, Mich. L. W. Wyss. 





Emergency Operation of Frequency 
Changer Set 


NE of a bank of star-connected 25-cycle transform- 

ers supplying a 5,000-kw. frequency changer in St. 
Louis burned out some time ago at an especially in- 
opportune time because a 20,000-kw. turbine on the 
60-cycle system was out of service. The 60-cycle end 
of the frequency changer was needed to relieve the 
generators by supplying some of the wattless com- 
ponent of the load, but there was no compensator with 
which to start the set from the 60-cycle energy, and 
so it was necessary to utilize the 25-cycle transformers. 
The defective transformer was first disconnected, and 
its lead from the 25-cycle end of the set was then con- 
nected to what had been the transformer neutral. This 
gave an unbalanced open-delta transformer connection 
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with 3,800 volts on two phases and 6,600 volts on the 
other. The set was then started up with the 25-cycle 
compensator in the regular way except that the set was 
pulled into synchronism from the 60-cycle end. It may 
have been possible to synchronize from the 25-cycle end, 
but not wishing to take any unnecessary chances, the 
25-cycle field was left short-circuited through resistance 
and the field on the 60-cycle machine was excited. This 
caused an appreciable jolt on the 60-cycle system but 
did no damage. The 25-cycle oil switch was then opened 
and the 60-cycle end of the set was operated as syn- 
chronous condenser. This gave the needed voltage com- 
pensation on the 60-cycle system, and the set was op- 
erated in this manner for a few hours while the two 


ELECTRICAL WORLD 


327 


Tabulation of Sags for Stringing 
Conductors 


HE accompanying table for sags was used by the 

San Diego Consolidated Gas & Electric Company on 
the 784-mile (125-km.) transmission line which runs 
from San Diego to San Juan Capistrano to tie in the San 
Diego with the Southern California Edison system. 
For a brief distance where the line already existed 
between Oceanside and Del Mar, No. 2 copper wire was 
installed, elsewhere No. 1 seven-strand, medium-hard- 
drawn bare copper was used. On some especially long 
spans a steel conductor is substituted. There are four- 
teen spans over 1,100 ft. (350 m.) in length. 








TABLE OF SAGS FOR VARIOUS TEMPERATURES 


No. | Medium-Hard-Drawn Stranded Bare Copper Conductor 
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good. 3,800-volt, 25-cycle transformers were being recon- 

nected to operate at 7,200 volts (balanced) open delta. 

The set was then operated as a frequency changer at 

70 per cent of its normal rating until the damaged 

transformer had been repaired. H. W. EALEs, 
Chief Electrical Engineer. 

Union Electric Light & Power Company, 

St. Louis, Mo. 





Turbine and Motor Drive Jet Condenser 


HERE are two reasons why the lighting department 

of the city of Seattle, Wash., of which J. D. Ross is 
superintendent, installed a combination of a steam tur- 
bine and motor for driving a jet condenser—first, the 
motor floats on the line and acts as a brake to prevent run- 
away in case of accident to the turbine governor; second, 
the load can be divided to give only the steam needed 
for the hot-water heater. The motor gives much better 
economy than the turbine. 


All copper conductors were sagged in accordance with 
the table shown. Foremen were given instructions never 
to string at less than these sags, although special con- 
ditions might make it necessary to exceed them at points 
where this could be done without unduly decreasing 
clearances. All long sags where steel was used were 
sagged with a dynamometer. Spans were 440 ft. 
(135 m.) on tangents in level country, varied to meet 
topography. Spans were made shorter where the line 
passes through towns. The longest span on the line is 
3,069 ft. (950 m.) at the San Diego River. Here one 
tower is 100 ft. (30 m.) below the other, and the lowest 
point in the sag is 17 ft. (5 m.) below the lowest tower. 
The wire tension was 8,750 lb. at 60 deg. Fahr. (4,000 
kg. at 15 deg. C.) 

Over railroads and street-railway tracks clearances 
are 34 ft. (10 m.). Over street and highways a clear- 
ance of 30 ft. (9 m.) is maintained. Telephone, tele- 
graph and signal wires are cleared by 8 ft. (2.5 m.). 
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Industrial Applications 


The Economical Utilization of Electrical Energy in Mills and Factories, Together with 
Practical Details of Installation,Control, Testing and Repair of Equipment Required 
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Motor Card Record Which Is 
Useful in Transfers 


OTH repair and test records are tabulated on a 

motor card used by the Gillette Safety Razor Com- 
pany, South Boston, Mass., for keeping a live card- 
index inventory of all motors in the plant. Motors in 
this plant range in size from } hp. to 35 hp., there being 
a total of 360. The cards used differ somewhat from 
the design described by W. A. Hefner on page 361 of the 
ELECTRICAL WoRLD for Aug. 16, 1919. They are 34 in. 
by 52% in. (10 cm. by 15 em.) in size, and besides hav- 
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CARD FOUND CONVENIENT WHEN MAKING CHANGES 
ing space for recording the usual motor name-plate data, 
they provide for six sets of test readings, temperature 
observations, date of purchase, repair notes, and the size 
of wire used in motor leads, with the fuses installed. 

The inclusion of the wiring information proves con- 
venient when. relocations of motors in order to readjust 
load conditions are effected, and it also aids insurance 
companies in inspections. I. H. GASKIN, 

Electrical Engineer. 

Gillette Safety Razor Company, 

South Boston, Mass. 





Phase and Voltage Change ot 
An Induction Motor 


FTER purchasing a used boring mill an industrial 

concern in the East found that the driving motor 
was rated at 220 volts, three-phase, whereas the energy 
supplied to the plant was 440-volt, two-phase. Instead of 
buying a new motor it was decided to rewind the motor 
for the correct voltage and phase. This was accom- 
plished as follows: The squirrel-cage induction motor 
was rated at 3 hp., sixty cycles, 1,750 r.p.m., and it had 
four poles. It had forty-eight slots and twenty-four 
coils, forming a basket winding, one coil per slot, each 
coil wound with forty-eight turns of single No. 14 
(0.0641) double cotton-covered wire. The coil pitch 
was one and twelve, and the winding was connected 


series-star, twelve groups of two coils in series per 
group. 

As the two-phase winding required 16.667 per cent 
more turns than the three-phase, the total turns for the 
two-phase winding for 440 volts was 2 (1.16667 times 
three-phase turns). The 220-volt, three-phase winding 
was connected series-star, and therefore the turns for 
the 440-volt winding had to be doubled. In addition, 
the area of copper for the two-phase, 440-volt winding 
had to be decreased in the following proportion: (4,106 
< (1 — 0.16667) /2. (4,106 is the area in circ.mils of 
No. 14 gage wire. 

When calculating the two-phase winding the equation 
will be 2(1.16667 * 48) == 111.4, or 111 turns, and 
(4,106 & (1 — 0.16667) /2 = 1,710.8275 cire.mils. As 
No. 18 (0.0403) is the nearest size having an area of 
1,625 circ.mils, then the two-phase, 440-volt winding will 
require 111 turns of single No. 18 (0.0403) double 
cotton-covered wire. Twenty-four coils were wound 
with 111 turns of No. 18 gage single-covered enamel 
wire, and the stator was wound and connected with 
eight groups of six coils in series per group. 

The rotor bars were welded to the end rings, and the 
end rings were turned off in the lathe after welding. 
The motor was then assembled and given a load test 
which proved satisfactory. C. A. JOHNSON. 

New York City. 





Operating Cost Data for Industrial Trucks 
on Piers and Transfers 


LTHOUGH not a great many data have been com- 
piled on the comparative cost of the use of hand and 
electric trucks for moving freight, enough information 
has been obtained to show that in most instances electric 
trucks or electric tractors with trailers are economical. 
Figures presented by F. B. Fink, Elwell-Parker Company, 
show that on piers and railroad transfers the saving 
made by the use of the electric vehicle will often pay 
for the entire installation during the first year. In 
addition to the saving in the actual cost of handling 
the freight, there is an incalculable saving made in 
handling the material. 

Where the piers are of sufficient length to warrant 
the use of tractors and trailers, the author of the paper 
favors their use. On a pier in the North River, New 
York, where the tonnage hauled per day is compara- 
tively small, an electric truck with a platform was 
purchased in order to try out its possibilities for pier 
work; but it was found that the truck was not the 
proper unit, as time consumed in loading and unloading 
was too great to warrant the investment. It was then 
decided to try using the truck as a tractor, and five 
trailers were put in service with it. Notwithstanding 


the unfamiliarity of the force with tractor and trailer 
operations, 119 tons were handled, at a cost of 26.4 
cents per ton. 

To have moved this same tonnage by hand trucks 
would have cost 56 cents per ton, and therefore there 
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was a saving by the use of the tractor of 29.6 cents 
per ton. 

In one of the large railroad transfers a number of 
load-carrying trucks are used, which handle about 1,200 
tons per day at a total cost per ton, including every- 
thing chargeable to the operation, of 61 cents per ton. 
This economy is secured because manual labor is re- 
duced to a minimum, the loaded truck running into and 
to the end of the car, where its load is removed from 
the low platform by hand, and vice versa when un- 
loading. In another large transfer, where only trac- 
tors and trailers are used and where about 1,200 tons 
average per day are handled, it is interesting to note 
that on Nov. 7, 1918, nineteen gangs of five men each 
with two wheel hand trucks, fourteen tractor gangs of 
three to a gang, fourteen floaters and forty-one packers, 
or 192 employees in all, were thought necessary to 
handle 1,352 tons of miscellaneous freight, at a cost 
of 95.5 cents per ton. By proper supervision and re- 
arrangement of the handling it was found that 1,221 
tons could be handled by four gangs of five men each 
with two wheel hand trucks, eleven tractor gangs of 
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Test Voltages Obtained with 
Compensators 


N DETERMINING the characteristics of induction 

motors either by the circle diagram method or the 
prony-brake test it is desirable to take a number of 
readings at different voltages. These voltages may be 
obtained with an ordinary motor-starting compensator 
by using the starting taps (usually four) with which it 
is provided. If a sufficient number of steps cannot be 
obtained with one compensator, two may be used in 
series. 

Thus if from one compensator we get 40, 58, 70, 
85 and 100 per cent of line voltage, with two we may 
obtain 16, 23.20, 28, 33.64, 34, 40, 40.60, 49, 49.30, 58, 
59.50, 70, 72.25, 85 and 100 per cent. Eliminating those 
which are practically the same, we still have ten steps 
from 16 to 100 per cent of line voltage. If a voltage 
higher than 100 per cent is required, it may be obtained 
by reversing the connections of a compensator designed 
for a higher line voltage and using it for raising the 
voltage instead of lowering it. Thus, in testing a 440- 





























FIG:. 1, 2 AND 3—FRONT OF COMPENSATOR IN TWO VIEWS, SHOWING METHOD OF CONSTRUCTION AND BACK OF PANEL 


SHOWING LEAD CONNECTIONS 


three men each, thirteen floaters and thirty-nine pack- 
ers, or a total of 105 employees, at a cost of 76.9 cents 
per ton, or a saving of 18.6 cents per ton over the cost 
without proper supervision. 

By the above comparisons it will be seen that in two 
transfers handling about the same class of freight and 
about the same tonnage per day a difference of 15.9 
cents per ton is shown in favor of the load-carrying 
truck over the tractor and trailer system of handling. 
Where 1,200 tons are handled each day this saving 
would amount to $190 per day, or $57,000 per year. 

However, in small transfer stations, tractors are being 
used with good results. Two of these small transfers 
report that in the handling of 300 tons apiece per day, 
each with one tractor, one transfer having but sixteen 
trailers and the second having forty trailers, both trac- 
tors working under adverse conditions as to cross-overs, 
platforms, etc., the first shows a saving of 6 cents per 
ton, owing to the small number of trailers used, and 
the second shows a saving of 10 cents per ton. An- 
other gain is that the receiving platforms are kept 
clear, something unknown before, and the entire opera- 
tion is speeded up. 


— —_— 





volt motor, if the line is connected to the 85 per cent 
tap of a 550-volt compensator, approximately 518 volts 
will be impressed on the motor. 

An objection to using compensators for this purpose 
is the time consumed in changing from one voltage to 
another. To overcome this objection Ovid Falardeau of 
the electric repair shop of the Brown Company, Berlin, 
N.H., mounted two dial switches on the front of a 
two-phase compensator as shown in Figs. 1 and 2. 
These switches were constructed in the shop, using a 
piece of slate 1 in. by 12 in. by 14 in. (2.4 cm. by 30 
cm. by 35 cm.) and parts of ordinary back-connected 
switches. The leads A of Fig. 3 are connected to the cen- 
ter contact of each switch and the taps B to the 
radial contacts. The leads where they pass through 
the case are insulated by condulet porcelain covers. The 
test voltage may be quickly changed by shifting the 
blades from one contact to another. The same scheme 
may be used on a three-phase compensator by using a 
larger piece of slate and three dial switches. 

These compensators as made in the shop provide a 


substantial piece of apparatus at a comparatively small 
cost. 
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Mounting Motors on Back-Geared 
Machines 


N ACCOUNT of the comparative scarcity of back- 

geared motors, a concern which manufactures 
machinery for handling heavy materials has utilized 
a method of mounting ordinary motors in connection 
with speed-reducing gears which has proved fairly satis- 
factory. The motor, without sliding base, is bolted to 
the frame of the machine and on either side, at a dis- 
tance sufficient to provide for the large gear, is hot- 
riveted a section of standard 8-in. (20-cm.) channel 
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FIGS. 1 AND 2—SHOP AND FIELD METHODS OF 
ARRANGING GEAR DRIVE 


12 in. (30 em.) long. On top of these sections are 
bolted split boxes of 1,%,-in. (3.6-cm.) bore, to carry a 
section of cold rolled shafting about 30 in. (75 cm.) 
long, on the extension of which is mounted an eight- 
tooth sprocket which carries the drive chain. The gear 
which is carried on the counter shaft is a sixty-tooth 
cast gear, while the pinion on the motor shaft is of 
fifteen teeth, thus giving a four-to-one speed reduction 
from the motor, which is of 1,750 or 1,800 r.p.m. speed. 
In the case of a 3-hp. motor a five-pitch gear and pinion 
are used, and for a 5-hp. motor a four-pitch combi- 
nation. 

The gear and pinion are held in proper relation by 
means of four 4-in. bolts which secure the motor to the 
frame and two -in bolts which secure the boxes to 
each of the supports. The mounting has been in use 
in a number of instances for two years with no 
trouble or adjustment. It is desirable, however, often 
to inspect the anchoring of the boxes so as to make 
sure that they do not work loose and thus result in a 
breaking of the teeth of the gears. 

In several instances the same company has replaced 
gasoline engines with electric motors because of 
troubles incident to starting the engines. In such 
cases the replacement has been done in the field, the 
engine removed and a special integral mounting of 
motor and gears bolted in the space occupied by the 
engine. The base of this mounting is of 2-in. (5-cm.) 
oak plank, the sections of channel, about 20 in. (50 cm.) 
in length, being bolted to this planking, and the motor 
bolted in place, the gears being mounted as in the 
case of the machines already described. In one instance 
two machines which had been used a short time with 
gasoline engine power were re-equipped with electric 
motors, a period of severely cold weather making it 
impossible for the operators of the machines to start 
the engines at all. Flexible cable connections were 


installed from a power line giving three-phase, 220-volt 
service, and the specially mounted motors were brought 
from the factory of the machine company by truck and 
the machines set in operation with but two or three 


hours’ delay. 
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The accompanying drawings illustrate the method of 
mounting the motors, Fig. 1 showing the usual method 
of securing the motor, shaft and gearing, and Fig. 2 
the special mounting in the instance in which the 
engines were replaced by motors in the field. 

Boston, Mass. S. HOWARD. 





Voltmeter Method of Testing 
Resistance of Insulation 


ITH only a voltmeter and an incandescent lamp 
available, the insulation resistance of generators 
or motors can be tested in the following manner: Place 
the lamp in series with the line with a voltmeter across 
the line as shown in A of the figure and note the deflec- 
tion. The resistance of this voltmeter should be known. 
Then obtain the voltage between each side of the Sine 
and ground to see if they are grounded. If not, con- 
nect the side of the line that has the lamp in it to the 
frame of the machine and connect the voltmeter in the 
other side of the line so that the conditions shown in B 
of the illustration will then be had. 
The insulation resistance to ground can be obtained 
by calculation from the following formula: 


. V 
R “kiy 1 


where R, == voltmeter resistance, V = voltmeter deflec- 
tion when connected as A, and V, = voltmeter deflection 
when connected as B. 
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CONNECTION DIAGRAMS USED FOR DETERMINING 
INSULATION RESISTANCE 
The diagrams at the top show the connections when one main 


is grounded, whereas the bottom diagrams illustrate the test 
in use when the mains are not grounded. 


When no outside energy is available the insulation 
can be determined by operating the machine at part 
voltage. Then, using the same voltmeter for each read- 
ing, take the voltage across the mains and then between 
each main and frame. Add the two frame readings 
together and use their sum for V, in formula. For V 
use voltage at which machine is run during the test. 
To operate safely the insulation shou'd not be less than 
500,000 ohms on a direct-current machine of ordinary 
size. For high-voltage transformers it should be several 
million ohms. 

The two sets of diagrams shew the connections when 
one main is and is not grounded. 
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Utility Employees Arrange for 


Special Instruction 


MPLOYEES of the Union Electric Light & Power 

Company of St. Louis are taking special evening 
courses of instruction at Washington University. The 
work is all under the direction of the extension division 
of the university, and the classes were arranged for 
and organized by the employees’ mutual benefit asso- 
ciation. 

There are five courses of instruction of five months 
each in subjects chosen by the majority of those who 
replied to a questionnaire sent to all the company’s 
employees. These subjects are: (1) Automobile con- 
struction and operation; (2) elementary electrical en- 
gineering; (3) commercial law; (4) elementary eng- 
lish; (5) elementary accounting. 

The company paid the university for each student at 
the beginning of the term, Jan. 5, 1920, and the em- 
ployees are to pay back the company on easy terms. 
As an added incentive the company has agreed fo refund 
one-half the tuition fee to every one who successfully 
completes the course. The total enrollment is 140, which 
is about one-half of all the employees who are taking 
courses of instruction to help them in their work. 





Higher Transmission Voltage for Farm 
Service Lines 

HEN planning service to farmers certral-station 

managers have sometimes endeavored to keep the 
initial cost at a minimum value by the use of 2,300-volt 
transmission. This practice restricts the service to a 
comparatively limited area. From a standpoint of geod 
business it is much better to employ 6,600 volts or 
13,200 volts, as future extensions can then be easily 
made. 

Owing to the very nature of the farm-line business, 
where extensions are commonly made from one farm 
to another in distances of 4 mile to 1 mile or more (0.8 
km, to 1.6 km.), these extensions soon exceed the limit 
of territory possible to serve properly the farmer at 
2,300 volts. The cost of changing to a higher vo!tage 
at a later date will total more than the cost would have 
been had the initial construction been made at 6,600 
volts or 13,200 volts. The burden of costs due to future 
changes in transmission voltages will invariably have 
to be borne by the power company, and it will be found 
very difficult to convince the farmer of the necessity 
of such changes or to prevail upon him to share the 
additional expense. 

When the transmission company starts out to serve 
the farmers, it has something that the farmer wants— 
electric service. It can therefore initially advocate the 
necessity of a 6,600-volt or a 13,200-volt transmission 
line to better advantage than it can later, or than it 
can after electric service has become a part of the 
farmer’s daily life. It will be found easier to secure 
farm power and lighting business initially on the basis 
of 6,600 volts or 13,200 volts operation than it wil! to 








induce the farmer later that he should bear a portion 
of the expense when the increase in vo'tage is neces- 
sary. The reason for this is that-once a farmer secures 
service he is not always interested in line extensions 
to his neighbor or to another town. It is therefore good 
policy to start the business right by insisting at the time 
of installation on the higher transmission-line voltage 
for farm service. 





Facts Customers Should Know 


How the Cause of an Operating Trouble, the Com- 
pany’s Service Policy and Plans for Relief 
Were Told at Detroit 


WO newspaper advertisements are reproduced on 
this page to show how one large central-station com- 
pany is securing the co-operation of its customers in 
time of need by publishing plain statements of fact con- 
cerning operating problems that are beyond control. A 





To Every Edison To 


Light and Power 
Customer 


Please Use as Little Cur- 

rent as you can between 

7:00 in the Morning and 
5:00 in the Evening 


Detroit Edison 
Customers 


Our turbine at Connors’ Creek, which 
has been out of service since December 
18th, is now in service again, and we 
have made emergency repairs to the 
turbine at Delray which was disabled 
on January 9th. We can take care of 
ordinary loads now, but have no re- 


serve. 
dite with guneretios The new turbine being erected at the 
© had no reserve Delray Plant should be ready about 
¢ ma ty oF February 15th. 

This is to thank our customers for 
the consideration they have shown us 
during our difficulties, and to say that 
although any new accident may compel 
us to trouble them once more with our 
affairs, we are doing all we know to 





> rum any mach t P 
cripple your service, just for fear that it mig forestall such a happening. 
ur p t be in ordinary good condition unt an 
it will be nearly a year before can have our usual reserve of ach 
ery against accident e 
IN THE MEANTIME WE MUSY RED( E SUPPLY “ " 
TO THE STREET RAILWAY, AND CUT OFF SERVICE FROM 
MANY FACTORIES, UNLESS EVERY CUSTOMER REDUCES 1 Ison 
HIS USE DURING THE FACTORY WORKING HOURS 
The Compan 
Detroit Edison C 
t , 
etrol ison Company ‘dic tiin icine 
ALEX. DOW President and General Manager January 13. 1920 

















HOW ONE CENTRAL-STATION COMPANY KEEPS ITS 
COSTOMERS INFORMED 


careful reading of the “copy” will reveal that the com- 
pany has simply stated that it had trouble without going 
into technical details. There is also a frank statement 
of the cause for the breakdown which not only tells why 
machines were not overhauled, but establishes the com- 
pany’s policy in the furnishing of electric service. The 
second advertisement telling of progress toward repairs 
is an interesting example of the policy of keeping cus- 
tomers fully informed on company matters that affect 
their own interests and thus converts the disposition to 
complain into forbearance and sympathetic endurance. 





it 
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Retail Rate-Making for Energy 
Bought at Wholesale 


Increasing Practice of Selling at Wholesale for Retailing 
by Private or Municipal Local Utilities 
Brings Problems for Study 
By EARLE D. JACKSON 
Consulting Engineer, St. Paul, Minn. 

HE widely spreading practice of the purchase of 

electrical energy wholesale by both private and 
municipally owned utilities to retail to local distributing 
systems has introduced problems in rate making which 
heretofore have not been of such general interest or 
concern. 

Where a utility generates its own power the general 
components that go to make up the cost of production 
of a_ kilowatt-hour—namely, fuel, labor, supplies, 
repairs, taxes, insurance, interest, depreciation and 
general administration expense—are each clearly separ- 
able from the whole and in general divisible into two 
classes, constant and variable costs. 

Where energy is purchased wholesale the unit cost is 
not billed as a number of separate, constant or variable 
items, but is lumped together as a total cost, each item, 
however, entering proportionately into the price of 
every kilowatt-hour purchased, independently of the 
time or amount, unless it is stipulated otherwise in 
the contract. 

Some might urge that, despite this, in the end the net 
result to the wholesale purchaser will be the same in 
the case of both privately generated energy and pur- 
chased energy if the average energy cost is the same, 
regardless of whether the cost is billed as a whole or in 
separate parts. 

However true this may appear to be, it is of interest 
to demonstrate whether or not there is any difference 
involved in rate making as between purchased energy 
and privately generated ‘energy, so far as the rate is con- 
cerned, that may be made to the retail consumer under 
various forms of power contracts. 

Assume first that the price for the purchase of 
electric energy is a fixed rate per kilowatt-hour, with no 
demand charge or sliding-rate scale, but a straight 
energy rate. No such rate could, strictly speaking, be 
made scientific or equitable; but it is a form of con- 
tract that is in effect in numerous cases where both 
private and municipally owned utilities have closed 
down their generating stations or for other reasons are 
purchasing electrical energy for resale to individual con- 
sumers. It is at once seen that the retailer has 
eliminated his control of the allocation of his energy 
costs, with the result that, regardless of the amount, 
time, demand or service value of his customer’s load, the 
selling cost is the indivisible energy cost plus the 
distributing cost. 

One perceives that the retailer is handicapped by 
having no control over the energy costs, which with his 
own generating plant he could separate into fixed and 
variable costs. This may not be a serious matter in the 
case of the ordinary lighting or small power customer, 
where the cost of power is only a relatively small part 
of the total cost of retail service—probably not to exceed 
20 per cent in some instances—and where, furthermore, 
a central station has virtually no competition to fear, 
since at any reasonable price the ordinary lighting and 
small power users with private generating equipment 
cannot possibly compete with central-station service. 
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Approaching, however, the large power user and the 
prospecting electric range customer, where the energy 
cost often represents the largest part of the total cost, 
the wholesale energy purchaser with the form of con- 
tract under discussion finds it a more serious matter to 
have his power cost fixed for him—that is, to be unable 
to split it up into the fixed and variable costs and dis- 
tribute it according to his customers’ service conditions, 
and thus remove certain costs from the retail charge on 
strictly competitive business and place them on non- 
competitive business, where justly the power may be 
worth more to the consumer. 

For example, if the wholesale purchase price of elec- 
tric energy is 2 cents per kilowatt-hour, the retailer, of 
course, cannot sell under 2 cents without pocketing a 
loss. With his own plant, assuming that his average 
total energy cost was even as high as 3 cents per 
kilowatt-hour, of which 1 cent was fuel cost or a 
variable cost, it is obvious that his monetary loss is 
selling electric energy for 1 cent per kilowatt-hour in 
this case will not be as great as selling it for 2 cents in 
the case of energy purchased wholesale, especially in the 
case of an off-peak customer, notwithstanding the 
curious fact that the average total cost of energy is less 
in the latter case. 


CONSIDERATION OF LOAD CHARACTERISTICS 
IN CONTRACTS 


The inequality lies in the form of contract for the 
wholesale purchase of energy, which does not recognize 
that the retail customers’ load characteristics are not 
all alike. It is possible, of course, with the power con- 
tract under discussion, to sell power for even 1 cent per 
kilowatt-hour where the purchase price is 2 cents, by 
arbitrarily transferring the loss to the non-competitive 
retail business. This might not be an unjust discrim- 
ination under some circumstances, but it would be gen- 
erally recognized as unsound business to rob Peter to 
pay Paul. All in all, there can be found no logical way 
under a contract of this nature to enter on the books 
other than as a loss electrical energy sold below the 
price paid for it, unless there is some corresponding 
compensating factor which does not appear in the 
majority of cases. 

Again, the total energy purchased wholesale is 
divisible into two parts, that which is sold and that 
which is lost. The energy lost, in turn, is separable 
into constant and variable losses, the constant losses 
preponderating, including, as they do, transformer-core 
losses, meter loss, theft, ground and unaccountable 
losses. The constant losses of distribution form a con- 
siderable and at the same time an ideal load for the 
wholesaler, twenty-four hours in duration every day in 
the year, with no peaks or valleys; yet under the above 
form of wholesale purchase contract no distinction can 
be made in the price paid per kilowatt-hour, thus 
clearly violating one of the principles of rate making. 

Another form of power contract is one where the 
fixed charge is modified to include a sliding-scale 
energy charge, with or without a demand charge. The 
first few thousand kilowatt-hours are charged off at a 
high rate, which the purchaser must regard as covering 
the fixed and variable costs of energy production, while 
as the amount purchased increases fixed costs are elim- 
inated, imposing only certain variable costs. It is not 
conceivable that any contract for power could thus be 
drawn so as to permit a retailer to make correctly the 
necessary distribution of costs demanded by the diversi- 
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fied character of the progressive central-station retail 
load. It is improbable that the many retail rates, either 
in the aggregate or in any instance individually, can be 
made to synchronize, as it were, with the one wholesale 
blanket energy rate, no matter how carefully the con- 
tract may have been drawn. The retailer is still kept 
more or less in the dark as to where his retail power 
contracts are going to land him, especially if compli- 
cated by the demand charge, in a contract in which no 
distinction is made in the various kinds of retail load, 
a kilowatt-hour of power load being considered and 
charged exactly as a kilowatt-hour of lighting load. As 
in the other case, the retailer has lost control of the 
situation and cannot safely or logically make certain 
necessary rates that are essential to his business. 


THE EQUITABLE CONTRACT CONSIDERS EACH CONSUMER 
AS AN INDIVIDUAL CASE 


The ideal, and also in the final analysis the really 
practical, form of wholesale power contract for the 
retailer with a diversified form of load is one which 
recognizes the amount, time, character and correspond- 
ing service value of the retail load, considering each 
customer, as well as the energy lost in distribution, as 
an individual case. Instead of a single blanket rate 
which endeavors—and fails—to cover every kind of 
retail load, as is the case for the most part with the 
contracts previously discussed, an individual wholesale 
rate for every type of customer must be made to insure 
the fullest development of load both for the whole- 
sale power seller and the purchaser and the retail 
consumer. 

Before a contract of this kind is formulated a careful 
study of the local retail users should be made by both 
the wholesaler and the retailer for classification into the 
various groups of energy users, and then wholesale 
purchase rates should be agreed upon based upon 
scientific principles coupled with business principles of 
energy marketing which oftentimes cannot be expressed 
mathematically. Following the putting into effect of 
an agreed schedule of rates, each month the retailer 
would submit a classified summary of his retail 
kilowatt-hour readings. With this information, based 
upon prearranged prices, the retailer would pay his 
monthly wholesale power bill. Each retail account 
would clearly stand out on the books, bearing its just 
part of the entire expense, not only as to distribution, 
but also as to generating costs, giving the retailer entire 
control of the situation, as well as permitting the whole- 
saler to develop his wholesale load by permitting the 
retailer in turn to enjoy the advantages of giving 
logical, business-getting rates to the ultimate consumer. 

Some power companies, it is true, maintain the prac- 
tice of rebating to their retail distributing customers 
in the case of certain classes of service—electric cook- 
ing, for example—to permit the retailer to make a 
salable rate to the consumer. But this merely demon- 
strates, in the writer’s opinion, the need in all whole- 
sale power contracts of recognizing not only one or two, 
but all, the problems that the retailer must solve. 
Charging too much for any commodity is only secondary 
to charging too little in the adverse results eventually 
produced. In short, the wholesaler must pass on to the 
retail distributer all the flexibility of rate making that 
the generating station possesses, so that, to the mutual 
advantage of all, the result will be a complete co-ordina- 
tion and the fullest use of every factor in the generation 
and marketing of electrical energy. 
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How to Keep 4,000 Range 
Customers Satisfied 


Managers in Small Towns Personally Demonstrate at 
Installation and Call Every Week or Two 
for Two Months Afterward 


DUCATION of the customer by personal visits of 

managers at the time of installing a range, and fre- 
quently for a while thereafter, has resulted in 4,000 
satisfied range users in a number of small and medium- 
sized towns in the Middle West which are served by a 
large holding company. This company’s properties have 
sold in the last six years over 4,000 ranges, including 200 
bake ovens. The majority of the ranges are used in 
residences for home cooking, but some have been installed 
in restaurants where it is difficult to insure a high 
standard of cleanliness. 

Most of the towns are of not more than 10,000 popu- 
lation, and the manager of the local company himself 
sells the range. He makes an inspection of the installa- 
tions to see that a neat as well as a safe job has been 
done and then demonstrates and explains the operation 
of the range. In some companies attention to the cus- 
tomer after this point has been reached is limited to 
sending the monthly bill, but the local managers of the 
company in question call personally at the homes of the 
new range customers once every week or two weeks for 
two months after the installation. Thus they not only 
can explain any difficulty that may have arisen, but the 
feeling of personal interest which they inspire is of 
value. 


AS A RESULT OF PERSONAL VISIT POLICY, CUSTOMERS 
MAKE FEW COMPLAINTS 


In a larger city the manager himself may not be able 
to make these calls, but a man as capable as possible is 
thought necessary. The company referred to does not 
think the time expended wasted, and the manager rather 
welcomes the opportunity for getting into closer per- 
sonal contact with customers. The result of this per- 
sonal interest, together with easy payments and rea- 
sonable rates, is that very few customers have com- 
plained, and the company states that not a single cus- 
tomer has discarded his electric range for other 
methods. Four hundred letters written to range users 
in one state did not bring back a serious complaint 
Moreover, the old customers have “sold” new customers. 
In the year 1919 sales were over 240 per cent above 1918 
sales. 

As evidence that the range load is worth such effort 
this company presents a table to give an ordinary exam- 
ple of two residential blocks which it serves. The blocks 
contain nineteen residences, one church and one library, 
nine of the twenty-one customers having ranges. It 
will be noticed that the range income approximates the 
lighting income and that very little additional distribu- 
tion equipment is needed. The entire load is handled 
by a 15-kw. transformer, while the total annual income 
per customer is $56. The rates per kilowatt are 10.5 
cents for the first 10 kw. and 3 cents for all in excess 
with 0.5 cent discount. The yearly minimum is $24. 
Here is the table: 








Load Kw. Annual Income 
IE a trots ddan temic om tie ¥ ac 21.59 $622.76 
ee ee ee 52.80 557.97 
OG, aan te dain een Sea ses 74.39 _ $1,180.73 
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Generators, Motors and Transformers 


Di-Polar Diagrams of Synchronous Machines.—ANDRE 
BLONDEL.—In an earlier article (Comptes Rendus, Vol. 
156, 1913) the author has developed the di-polar dia- 
gram of the “Joubertian emf.” of a synchronous ma- 
chine. At a constant excitation and for constant per- 
meability, the locus of this emf. will be a circle. If 
the iron core works on a straight-line part of the mag- 
netization curve, the line will be a cardioid. The curves 
showing internal power as a function of internal angu- 
lar phase lag, and also the lines for constant torque, 
are now considered from a mathematical standpoint, 
and the effect of losses upon their form is discussed. 
—Comptes Rendus, July 7, 1919. 

Some Recent Developments in Power Transformers .— 
W. S. Moopy.—lIt is stated that the improvements in 
self-cooled transformers brought about by the develop- 
ment of the radiator tank have made it possible to use 
self-cooled units in many places where water cooling 



















Main Transformer Tark, 
Cornpletely Filled with O// 


CONSERVATOR TYPE OF TRANSFORMER FOR EXCLUSION 
OF MOISTURE 


would formerly have been considered essential. The 
author tells how the special problems involved in the 
design of transformers for electric furnaces were met 
successfuliy and also deals with the use of conservators. 
—General Electric Review, November, 1919. 


Determination of the Output Characteristics of Elec- 
tron-Tube Generators.—LEWIS M. HULL.—Owing to 
saturation and rectification effects in three-electrode 
vacuum tubes, the currents which they deliver to any 
type of output circuit when used as a generator are 
heavily loaded with harmonics. Experimental results 
indicate that the frequency of the oscillating currents 
generated is the natural frequency of the output circuit. 
Hence this circuit behaves as a filter in series with the 
tube and the direct-current power system, and the 
useful output current is approximately sinusoidal, what- 
ever the distortion of the tube currents depending in 
amplitude solely upon the fundamental constituents of 
the tube currents. General expressions are derived for 


the power and current output in terms of static char- 
acteristics of the generating tube and are corroborated 
by experimental results obtained with a particular tube. 
—U.S. Bureau of Standards, Paper No. 355. 


Lamps and Lighting 


The Wiscott System of Factory Lighting.—In this 
system which has been developed by the Allgemeine 
Elektricitats Gesellschaft, reflectors of a special type are 
used which are so shaped as to illuminate a circle of 
diameter equal to the height of the lamp, or of twice 
this height. The reflectors are made of unbreakable, 
heat-resisting material and have silvered surface pro- 
tected by a varnish coating. It is claimed that, while 
33 per cent of the light is usefully employed in case of a 
lamp without reflector, the Wiscott reflector utilizes 72 
per cent, thus giving the same illumination with less 
than half the energy.—Technical Review, Oct. 28. (Ab- 
stracted from Elektrotechnische Rundschau, July 23, 
1919.) 


Photometric Measurements on Searchlights.—GEHL- 
HOFF.—It is often assumed that the inverse-square law 
holds for a searchlamp with parabolic mirror if the dis- 
tance is measured from the point behind the mirror 
where those rays which reflect from the rim of the 
mirror would intersect if produced backward. The 
author demonstrates theoretically and experimentally 
the inadequacy of this assumption. It is shown that for 
distanees greater than a certain limiting value the in- 
verse-square law will apply exactly also to searchlamps 
if the distance is measured from the mirror itself. 
Abberration and atmospheric absorption, however, neces- 
sitate certain precautions and corrections.—-Zeitschrift 
fiir Beleuchtungswesen, April 1919. 


Generation, Transmission and Distribution 


Steel-Cored Aluminum Conductor for Power Distri- 
bution.—FISCHINGER.—A number of important high- 
tension transmission lines erected during the last three 
years in Germany have been fitted out with aluminum 
conductors of the steel-core type. The author warns 
emphatically against the use of non-reinforced alumi- 
num wire and recalls the frequent accidents with the 
brittle copper conductors of earlier days. In normal 
times, he says, the aluminum conductor itself will be 
more expensive than copper of corresponding size, and 
since the poles must be built for a higher side-ways pull, 
owing to the large diameter of the wire, the aluminum 
transmission line will in general not stand the com- 
petition. However, the steel-core aluminum conductor 
is of great importance in certain special cases, such as 
river crossings, etc., and when the so-called long-span 
system is resorted to. This system is characterized by 
very high towers with long spacing and may prove 
highly economical in cases of right-of-way difficulties 
and for voltages where the insulator cost is very high. 
—Elektirotechnische Zeitschrift, Aug. 14, 1919. 


Tertiary Windings in Transformers.—J. F. PETERS.— 
Tertiary windings when placed in transformer banks 
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are primarily for the purpose of supplying that part of 
the necessary magnetizing current to produce a sine- 
wave voltage that cannot be drawn from the line when 
certain schemes of connections are employed. How- 
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CURRENTS IN A STAR-STAR CONNECTED BANK CONTAINING A 
TERTIARY WINDING 


ever, tertiary windings can be used in many cases to 
limit single-phase short-circuit currents to relatively 
small values. The author explains the functioning of 
these windings for the two cases just suggested and 
shows what current-carrying capacity they should have. 
—Electric Journal, November, 1919. 

The Electrical Layout of Large Power Systems.— 
ROBERT TREAT.—The author discusses means for insur- 
ing continuity of service with comments on the invest- 
ment in protective apparatus and spare equipment which 
may be justified under varying conditions. <A typical 
transmission network is described, and the application 
to this system of the principles of selective relays 
is taken up in detail. The paper is a good discussion 
of switching arrangement in large generating systems. 
—General Electric Review, November, 1919. 

Electrical Characteristics of Transmission Circuits.— 
IV.—WILLIAM NESBIT.—In this number of the series 
the author deals particularly with the corona effect, 
making use of the formula originally proposed by F. W. 
Peek, Jr., which many experiments have shown to be 
quite accurate. Data is also given for the application of 
this formula in different climates, altitudes, etc.—Elec- 
tric Journal, November, 1919. 

Putting a Flooded Power Station Back Into Com- 
mission —C. L. KASSON.—The writer describes the 
methods used in drying out and testing the electric 
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equipment of a 4,000-kw. generating station which was 
fiooded by the bursting of a hydraulic turbine. In an 
emergency of this kind he states that the best results 
can be obtained from the co-operation of the local oper- 
ating force with a technical laboratory organization, 
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the local men being familiar with the station, while the 
laboratory has suitable apparatus and trained personnel 
for such work. The curve showing how the insulation 
resistance varied in the drying-out process is of inter- 
est.—Electrical Record, October, 1919. 


Installations, Systems and Appliances 


Power Consumption in Group Drive of Self-Acting 
Spinning Machines.—It is shown by the results of prac- 
tical tests that the electric group drive of self-acting 
machines generally has important advantages over the 
individual drive. Nevertheless, conditions vary to such 
an extent that each special case requires careful exam- 
ination. With the group drive there is a certain equal- 
izing of load, as the maximum load never occurs simul- 
taneously on all the machines, and the inertia of the 
transmitting shafts and pulleys has a further equalizing 
effect. On the other hand, each motor of an individual 
drive has to be rated for the peak load of the machine 
it drives, thus necessitating the installation of large 
motors that run at times with only a fraction of their 
full load. In a series of tests on a group-driven factory 
it is shown that the power per machine falls from 20.2 
kw. to 7.3 kw. as the number of machines to be operated 
rises from one to eight. The power required depends 
greatly on the quality of the material that is being 
spun.—Technical Review, Oct. 14. (Abstracted from 
Elektrotechnik und Maschinenbau, June 22, 1919.) 


Large Electric Steel-Melting Furnaces.—VICTOR 
STOBIE.—Requirements in the design of transformers 
for such furnaces are stated as follows: (1) The cur- 
rent density of both the low and extra high-tension 
windings shall be low enough to prevent the inevitable 
overloads from unduly heating up and deteriorating the 
insulation. (2) The ventilating channels in the wind- 
ings must be specially well considered so as to provide 
low resistance paths for the cooling oil without exces- 
sive magnetic leakage. (3) Windings shall be braced 
on all sides. (4) The low-tension windings shall be 
taped with such material as empire tape, in addition to 
press-spahn or similar stiff insulation. (5) All clamps, 
no matter how small they may be, should be anchored to 
the transformer frame work. (6) The whole of the 
apparatus must be as unyielding to magnetic stresses 
as mechanical skill can make it. (7) As much as 
possible of the total reactance required in the whole of 
the furnace installation should be incorporated in the 
transformers. The writer also discusses automatic elec- 
trode regulators, the reactance to be put in series with 
the furnace to limit overloads without making the 
power factor too low, and the arrangement of electrode 
openings in the furnace to limit the loss of energy heat- 
ing of electrodes.—London Electrician, Nov. 7, 1919. 


Relay Protection for Large Power Stations.—O. C. 
TRAVER.—This article is concerned principally in the 
application of relays for the protection of electrical 
systems. It is said that the relay has possibilities which 
can be obtained only by some one who understands the 
nature and characteristics of his entire system. Only 
by harmonizing all the characteristics of each item 
entering into the system can the real value of the relay 
be obtained. The writer deals quite fully with balanced 
protection of two parallel transmission lines, mechanic- 
ally balanced differential relays, differential protection 
for alternators, direct-current reverse power and many 
other relays for power-plant service.—General Electric 
Review, November, 1919. 
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Electrophysics and Magnetism 

On the Solutions to the Differential Equation for 
Oscillations in Coupled Circuits—J. SOMMER.—Follow- 
ing the theories of Sturm and Hermite regarding the 
roots of algebraic equations of the fourth degree, a dis- 
cussion is given of the conditions which govern the 
appearance of singly and doubly periodic oscillations of 
various types in coupled circuits. Several representa- 
tive cases are illustrated by means of curves.—Annalen 
der Physik, March, 14, 1919. 


Electrochemistry and Batteries 

Cadmium Electrode for Storage-Battery Testing.— 
H. D. HOLLER and J. M. BRAHAM.—In the operation and 
testing of storage cells it is frequently important to 
know the individual potentials of the positive and nega- 
tive plates. No standard method has been recognized. 
The results obtained with the cadmium electrode are 
often contradictory. This investigation has been made 
to determine the reliability of the cadmium electrode 
and the errors in measurement to which it is subject. 
The standard electrode used was the mercurous sulphate 
half-cell. It was found that the most serious error in 
using the cadmium electrode is due to the polarization. 
By measuring the potential of the negative plate and 
computing the potential of the positive plate from this 
and the cell voltage the most serious error of the cad- 
mium electrode can be avoided, even when using an 
ordinary voltmeter. This investigation deals only with 
the accuracy of the cadmium electrode and does not 
discuss the cadmium readings with reference to the age 
or condition of the battery.—Technical Paper No. 146, 
U’. S. Bureau of Standards, Dec. 12, 1919. 


Telegraphy, Telephony and Signals 

Principles of Radio Transmission and Reception with 
Antenna and Coil Aérials.—J. H. DELLINGER.—The func- 
tioning of the two principal types of radio aérials is 
worked out quantitatively from fundamental electromag- 
netic theory. Experiments have verified the formulas 
and conclusions presented. Formulas for the current re- 
ceived in either antenna or coil aérial in terms of 
current in either type of transmitting aérial are given, 
as well as comparison formulas giving the relative per- 
formance of antenna and coil aérials under various con- 
ditions. The advantages of the condenser type of aérial 
are presented. The theory and nature or radiation are 
discussed and applied to the elucidation of some current 
fallacies. The basic principles of design of aérials 
are given. Desirable lines of future research are pointed 
out. The use of the coil aérial as a direction finder, 
interference preventer, reducer of strays and submarine 
aérial are not treated in this paper.—Scientific Paper 
No. 354, U. S. Bureau of Standards, Dec. 11, 1919. 

Radio Direction-Finding Apparatus.—A. S. BLATTER- 
MAN.—lIn this paper are given very fully the theory, 
design and practical results in the use of radio direction- 
finding apparatus by means of closed coil antennas.— 
Journal of Franklin Institute, Sept., 1919. 

Electric Light for Train Signals on Swiss Railroads. 
—G. SCHLOSSER.—A considerable number of Swiss rail- 
road stations have been provided with electric installa- 
tions for train-signaling purposes. Alternating-current 
distribution at 50 volts is employed, each signal group 
being fed from a small transformer unit of 250 watts. 
The use of cables having been found uneconomical, an 
agreement has been reached with the telegraph authori- 
ties so that the signaling conductors may be carried on 





VoL. 75, No. 6 


existing telegraph poles. In each lantern two 10-watt 
incandescent lamps are used, and special control devices 
are provided which immediately indicate any decrease 
in current caused by one or more lamps giving out.— 
Elektrotechnische Zeitschrift, Aug. 21, 1919. 

Multiplex Telephony and Telegraphy.—K. W. WaAc- 
NER.—Several proposed systems of multiplexing by 
means of high-frequency carrier waves are discussed, 
and the propagation of alternating currents on smooth 
and loaded lines is considered. The author then de- 
scribes some experimental work carried out by the 
German Telegraphen Versuchs Amt during 1917-1918. 
Experiments were made on a 300-km. (187-mile) line 
between Berlin and Hanover. The carrier wave was 
generated by vacuum-tube oscillators of about 10-watt 
output, and frequencies from 75,000 to 15,000 p.p.s. 
gave best results. At first considerable trouble was 
experienced due to cross-talk, overtone and insufficiently 
sharp separation of the carrier waves at the receiving 
station, and various types of filter-circuits were devel- 
oped. The final arrangement is shown in the figure. 
PK is a tuned receiver, which picks up the desired 
carrier frequency and through a filter impresses the 
oscillations on the vacuum-tube remodulator AK. The 
audio currents, through an amplifier V, and a differen- 
tial transformer U, arrive to the subscriber’s set F.,. 
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CONNECTIONS FOR MULTIPLEX TELEPHONY 


The transmitter receives in opposite order its modulat- 
ing currents from F.,, through an amplifier V,, and feeds 
its modulated carrier wave through another filter out 
on the line. An interesting system of high-frequency 
telegraphy, due to Fassbender and Habann, is also de- 
scribed. Frequencies corresponding to wave lengths 
between 600 m. and 1,300 m. are used. The two senders, 
one in each end of the line, are slightly out of tune, and 
reception is made by the beat method. Distances of 
200 km. (125 miles) were covered, over a line of 3-mm. 
(No, 9) copper wire, using tube oscillators of only 
0.05-watt output.—Elektrotechnische Zeitschrift, Aug. 
7 and 14, 1919. 





Miscellaneous 

Electricity um Agriculture——The prejudice of the 
German farmers against electrical appliances has now 
been overcome, and electrically-heated incubators are 
coming into favor. Smal! progress has been made with 
electric plowing machines, but although electric heating 
has proved too costly for agricultural purposes, such as 
drying of crops and heating of the ground, successful 
attempts have been made to utilize the waste heat of 
electric generating stations for such purposes.—Tech- 
nical Review, Oct. 14. (Abstracted from Elektrotech- 
nische Zeitschrift, July 31, 1919.) 
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Electrical Interests of Montreal Plan 
*Get-Together” Meeting 


NSPIRED by the success of the two days of meetings 

and sessions on Jan. 15 and 16 at Toronto, Ontario, 
participated in by utility operators, manufacturers, 
jobbers and contractor-dealers, when the details of the 
Goodwin plan of co-operation were one cf the main 
topics of discussion, the Associated Electrical Interests 
of Montreal have scheduled two days of “get-together” 
meetings during the week of Feb. 16. 

The program calls for an Electrical Club luncheon 
at the Windsor Hotel at 1 o’clock Wednesday, Feb. 18, 
at which time W. IL. Goodwin, author of the “Goodwin 
plan,” will explain its objects and the things it stands 
for in the development of the electrical business by 
the central station, the jobber, the manufacturer and 
the contractor-dealer. For the evening of Wednesday 
an informal smoker is scheduled. On Thursday, Feb. 
19, a special meeting, to which all the contractor- 
dealers of the city have been invited, has been arranged. 
On Thursday evening a banquet will be held which 
representatives of all electrical interests as well as 
prominent public officials are expected to attend. This 
event is planned along the same lines as the banquet 
held at Toronto on the evening of Jan. 16, which wus 
attended by more than 600 electrical men of Canada, 
who had as their guests to hear’ Mr. Goodwin the 
Lieutenant-Governor, the Prime Minister of Ontario, 
several Cabinet members, the Mayor of Toronto, Sen- 
ator Nicholls and others. 


Massachusetts Manufacturers Organize 
to Defend Americanism 


STATE-WIDE call to arms to defend Americanism 

has been sounded by a large number of electrical 
and other manufacturers organized under the Associated 
Industries of Massachusetts, 1024 Kimball Building, 
Boston, Mass., and active work by a speakers’ bureau in 
answer to radical propaganda has been begun. It is felt 
that the time has come not only to counteract the false 
utterances and destructive doctrines of socialism and of 
revolutionary agitators, but to build up a constructive 
understanding by the public and by industrial employees 
which will establish the credit of industry, improve 
relations between capital and labor, and rep!ace unrest 
with contentment. About forty speakers have been 
enrolled for service, and the addresses include a wide 
variety of subjects. Among these topics are: 
“Employees’ Representation or Shop Committee Sys- 
tems,” “Fifty Years of Human Progress in Our Indus- 
tries,” “Organization in Accident Prevention,” “The 
Foreman’s Big Opportunity,” “What the Present 
Employee Gets in His Pay Envelope Besides Dollars,” 
“Practical Americanization Work,” “Thinking Straight 
in Industry” and many others. Included among the 
speakers available are Sidney W. Ashe, General Electric 
Company, Pittsfield, Mass.; F. P. Cox, manager Federa! 


Technical, Commercial and Manufacturing Fields 
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Street shops, General Electric Company, Lynn, Mass.; 
L. H. Allen, Fred T- Ley & Company. Inc., Springfieid 
Mass.; E. C. Gilbert, Chapman Valve Manufacturing 
Company, Indian Orchard, Mass., and Ralph Barstow, 
Greenfield Tap & Die Corporation, Greenfield, Mass. 





Need for Further Patent Legislation 


PPORTUNITY was taken during the discussion of 

the South American trademarks bill in the House 
Of Representatives to point out the need for further 
patent legislation which is about to be reported by the 
House committee. Representative Tilson of Connecticut 
read an extract of a letter from a pro.ninent manufac- 
turer, as follows: 

“It is difficult—almost impossible—to get a printed 
copy of a granted patent or the rendering of an gpinion. 
It was formerly possible to get such copies within 
two or three days. Now it takes at least a week o1 
ten days, and in many cases printed copies of patents 
are exhausted, so that no copies can be obtained. When 
it comes to manuscript copies, which are of great 
{mportance and very necessary at times, they are so 
difficult to obtain that oftentimes a copy must be 
prepared by the attorney, sent to the Patent Office to 
be certified, and paid for when it is certified the 
same as if it had been made by the Patent Office; and 
when copies are sent to be certified it is several weeks 
or months before they are returned with the certificate. 

“There is also a great delay in the acknowledgment 
of applications sent to the Patent Office for filing, or 
assignments sent for record, which is again very detri- 
mental to business. These conditions seem to 
be unjust to the inventors and manufacturers, because 
the Patent Office is self-supporting, has to its credit 
some $8,000,000 which have been paid in fees, in excess 
of ex enses, and it would seem there is no valid reason 
why Congress should not appreciate the situation and 
pass some legislation which will relieve it.” 





Mr. Ballard to Tour South 


RESIDENT R. H. BALLARD of the National Elec- 

tric Light Association will tour the South on ‘his 
return journey home, leaving New York to-night. This 
is part of his program to see and meet men in-the 
different sections of the country in order to talk over 
things electrical and particularly N. E. L. A. affairs. 

The first stop in his itinerary is Atlanta, Ga., on 
Feb. 9. He expects to be in New Orleans, La., Feb. 
11; Dallas, Tex., Feb. 13; El Paso, Tex., Feb. 15 and 
16; Alburquerque, N. M., Feb. 17 and 18, meeting with 
the New Mexico Electrical Association, and Phenix, 
Ariz., Feb. 19, meeting with the Arizona member 
companies. 

A. E. Wishon, president of the Pacific Coast Section 
N. E. L. A., and K. E. Van Kuran, chairman of the 
commercial section of the Pacific Coast, will meet 
President Ballard in El Paso and continue with him to 


Los Angeles, where he expects to arrive about Feb. 20. 
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a slight diminution of business 

last week. In the Middle West 
another coal shortage has begun to 
curtail the output of several facto- 
ries supplying the electrical trade; 
in the New York territory the in- 
fluenza epidemic has hit the ranks 
of electrical contractors and supply 
dealers, and in outlying districts 
the cold weather has temporarily 
stopped some building. The South and 
New England report vigorous trade. 
Rain is still needed in California. 
Trade is quiet in the Seattle district, 
but good in Portland (Ore.) terri- 
tory. 

A FEATURE in the jobbing market 
is the increasing number of orders 
being placed with jobbers without 
recourse to quotations. 

PLANS HAVE been prepared by the 
Syracuse (N. Y.) Lighting Company 
for improvements and additions to 
its plant and system, the cost of 
which will be about $500,000. 

WorkK HA®* been begun by the Le- 
high Navigation Electric Company 
on the proposed enlargements and 
extensions in its local electric light 
and power station at Hauto, Pa., to 
cost about $3,000,000. 


THE ELECTRICAL department of 
Chicago is asking the city to issue 
$15,000,000 of bonds to cover the 
cost of adding 85,000 100-cp. lamps 
to the municipal _ street-lighting 
system. 

IT 1s expected that Lansing, Mich., 
will spend $1,640,000 for the mu- 
nicipal electric light and power sys- 
tem in the immediate future. 


A CONFERENCE of public service 
representatives was called in New 
York City on Thursday by the Pub- 
lic Service Commissioner to consider 
the threatened shortage of coal. 


AT A meeting of the Conference 
Club held in New York on Thursday 
and Friday of last week a plan for 
reorganization was presented and 
aroused much interest. By this plan 
the Conference Club would become a 
deliberating and debating body for 
the whole industry, its object being 
to produce a “balanced co-ordination 
of group functions:” It would ul- 
timately be composed of representa- 


G's sient factors contributed to 


‘tives of the contracting group, the 


jobber group, the manufacturers and 


‘ the central stations, the engineers 


and the architects, and the press. 
The plan was received with enthusi- 
asm by those present and was heart- 
ily indorsed in speeches made at the 
Friday evening banquet by President 
Ballard of the N. E. L. A., William 
L. Goodwin, W. H. Onken, Jr., editor 
of the ELECTRICAL WORLD, and 
others. 


IN THE tentative program for the 
mid-winter convention of the Ameri- 


‘can Institute of Engineers, which is 


to be held in New York on Wednes- 
day, Thursday and Friday of next 
week, fourteen papers by well-known 
members are included, Trips to 
many points of electrical engineering 
interest in and around New York 
City have been arranged. 








News 
in Brief 


SUMMARY 


of Important Happenings 
in the Industry 
During the 
Week 




















THERE ARE three water-power bills 
pending before the New York State 
Legislature, two having been intro- 
duced in the Assembly and one in 
the Senate. The Assembly bills af- 
fect the amount of water diverted 
from the St. Lawrence and Niagara 
Rivers and Lake Erie. The Senate 
bill adds a new article to the con- 
servation law empowering the com- 
mission to acquire, control and uti- 
lize waters appropriate for power 
purposes. 


Guy E. Tripp of the Westinghouse 
Electric & Manufacturing Company 
and O. D. Young of the General 
Electric & Manufacturing Company 
were appointed members of the pub- 
lic policy committee of the National 
Electric Light Association by Presi- 
dent Ballard. This is the first time 
that representation on this commit- 
tee has been given to manufacturing 
interests. 


RADIO-TELEPHONE CONVERSATIONS 
with low-power sets have been car- 
ried on successfully in the last month 
between Ossining, N. Y., and Chi- 
cago—a distance of about 900 
miles. Messages from Ossining of 
which no advance information was 
given were picked up in Ohio, In- 
diana, Massachusetts and South 
Carolina. 


PRESIDENT R. H. BALLARD of the 
National Electric Light Association 
leaves New York tonight on his re- 
turn journey to Los Angeles. En 
route he will visit Atlanta, New Or- 
leans, Dallas, El Paso, Albuquerque 
and Phoenix. 


IT 1s proposed to departmentalize 
the headquarters activities of the 
National Electric Light Association 
and reorganize control through the 
executive committee in such a way 
as to give all parts of the country 


representation in direct proportion 
to the volume of business done. 


THE POWER shortage on the lines 
served by the Ontario Hydro-Elec- 
tric Commission, which supplies 236 
municipalities, is now placed at 50,- 
000 hp., with a probability of a 
growth by next winter to 120,000 hp. 


Dr. CHARLES P. STEINMETZ an- 
nounces the development of a light- 
weight, low-cost truck as the result 
of long research, and it is said that 
both road and industrial vehicles 
will be on the market in the fall. 


THE UNITED STATES Geological 
Survey has issued figures showing 
the sources of power supply for the 
nation in four months of 1919. East 
of the Rocky Mountains there is still 
a great preponderance of fuel-burn- 
ing over water-power plants. 


K. W. ADKINS of Kansas City, Mo., 
was elected president of the West- 
ern Association of Electrical Inspec- 
tors at its convention in St. Louis. 
The committee on outside wiring de- 
clared that great need exists for the 
formulation of uniform rules to ap- 
ply to different cities and states. 


GERMAN MECHANICAL and elec- 
trical manufacturers are uniting to 
bring about an all-German system of 
standards for parts, details and 
types, with the object of promoting 
exports to foreign markets. 


THE CARNEGIE CORPORATION of 
New York is to give $5,000,000, part 
of which will be used for the erection 
of a home in Washington, D. C., for 
the National Academy of Sciences 
and the National Research Council 
and the remainder as an endowment 
fund for the Research Council. 


AT A meeting of the new-business 
co-operations committee of the Ohio 
Electric Light Association held in 
Akron synchronous motors were ad- 
vocated as a remedy for the low 
power factor of rubber mills, of 
which it is estimated that two hun- 
dred will be started in five years. 


Dr. ALEXANDER C. HUMPHREYS, 
president of the Stevens Institute of 
Technology, has been chosen to head 
the American Institute of Consulting 
Engineers. 


THE PHILADELPHIA RAPID TRANSIT 
CoMPANY has decided to equip its 
Mount Vernon Street power station 
with a powdered-coal system for fir- 
ing the boilers. Considerable econ- 
omy is expected from the plan. 


THE UNUSUALLY high vacuum of 
30.35 in. was obtained during the 
cold snap at New York on a turbo- 
generator of the United Electric 
Light & Power Company. This ma- 
chine is rated at 25,000 kva. and is 
equipped with a 40,000-sq.ft. surface 
condenser and a Le Blanc air pump. 
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Manufacturers Appointed on N. E. L. A. 
Public Policy Committee 


N KEEPING with the broad usefulness aimed at 

by the present administration, the National Electric 
Light Association has for the first time gone outside 
of the electric light and power field for members of 
one of its major committees. At its meeting on Jan. 
$0 the executive committee of the association confirmed 
the president’s appointments of Guy E. Tripp, chairman 
of the board of the Westinghouse Electric & Manufac- 
turing Company, and O. D. Young, vice-president of the 
General Electric Company, as members of the public 
policy committee. This action of the association was 
characterized by President Ballard as the “first step in 
the new era of the united industry.” 

In his telegram of notification, John A. Britton, 
chairman of the public policy committee. said: “For 
years I have been strongly of the opinion that the 
association would be largely benefited by a more direct 
contact with the manufacturers. There is a relationship 
in the industry that makes manufacturers as essential 
to the success of the organization as operators.” Mr. 
Britton urged their acceptance because of the good 
it will do the industry as a whole. 





Railroad Administration Diverts Coal Cars 
for Power Plants 


N ACCOUNT of the shortage of transportation 
facilities and winter conditions, utilities in several 
parts of the country are facing a serious coal shortage. 
In the East the situation is further aggravated by 
heavy snows and the congestion of ice in the harbors. 
In New York City the shortage had become so threat- 
ening that Public Service Commissioner Lewis Nixon 
called a conference on Thursday morning of the repre- 
sentatives of the public service corporations and the 
district fuel administrator. Other than for an imme- 
diate curtailment in rapid transit service, probably in 
the matter of heating, no orders were issued. 

The Interborough and Brooklyn Rapid Transit com- 
panies, it was stated by Commissioner Nixon, each 
had in the neighborhood of a three days’ supply on 
Wednesday. 

The New York Edison Company, according to a state- 
ment by the commissioner, was in a better position, 
having on hand on Wednesday 55,000 tons, or about 
a two week’s supply. The foresight of the New York 
Edison Company, as well as its action in bringing coal 
to the city by steam at a cost several dollars a ton in 
excess of that paid by other utilities which had 
depended upon the usual methods, was praised by the 
commissioner. It was learned at the offices of the com- 
missioner that the Edison company had brought 50,000 
tons by the outside route up from Norfolk. Owing to 
the draft of the steamers it has been necessary to 
unload these vessels at other docks where hand unload- 
ing had to be employed. Consequently, but 1,000 tons 
a day are available from this source. 

The Brooklyn Edison Company has a five-days’ supply 
at its Gold Street station, which can be used as a reserve 
by the entire system. The company reported the 
seizure of twenty-three cars of coal by the Federal Rail- 
road Administration, which were diverted elsewhere. 
This is in spite of the fact that cars loaded with coal 
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for public service corporations are plainly marked. Out 
of 300 cars consigned to the Brooklyn Edison Company 
the company reports that but four have come through. 





Synchronous Motors as Remedy for Low 
Power Factor of Rubber Mills 


HE low load factor and power factor of electric 

drives as they are installed in the rubber industry 
and the advisability of replacing the present induction 
motors with synchronous motors were the topics of 
a meeting of the new-business co-operations committee 
of the Ohio Electric Light Association held in Akron, 
Ohio, Jan. 21. H.C. Stephens, power engineer of the 
Northern Ohio Traction & Light Company, Akron, 
read a paper which was discussed extensively by H. 
B. Bixler of Akron, C. W. Drake of Pittsburgh and 
F. W. Sweet of Akron. It was said that electric drive 
is particularly favorable on mills, crackers, washers and 
calenders. For mills, the loads on which vary from 
200 per cent to 50 per cent, there is now a growing 
tendency to install synchronous motors to replace the 
induction motors which operate at a power factor aver- 
aging 60 per cent. Calenders are usually driven by 
direct-current motors because of the wide speed range 
required, while tubing mills are driven by induction or 
direct-current motors. A plant making 250 to 300 tires 
a day requires about 375 hp. in motors, while one mak- 
ing 500 to 600 tires requires 750 hp. The demand 
averages 70 per cent of the connected load and the load 
factor is 20 per cent to 40 per cent. 

Mr. Bixler predicted that two hundred new rubber 
plants will be started within the next five years. Mr. 
Drake advised the use of 50-deg. motors on account 
of the short deviation of heavy overloads and the low 
average load. 





Water-Power Bills for New York State 


HREE bills affecting water power are before the 

New York State Legislature. Two of these were 
introduced by Assemblyman Adler of Monroe County. 
Of these one adds a new section to the law chartering 
the St. Lawrence Power Company, which limits the 
amount of water diverted from the St. Lawrence River 
for the production of hydraulic power by this company 
to an amount sufficient to produce 86,000 hp. at the 
shafts of the hydraulic turbine. The other provides 
that no water shall be diverted from Lake Erie or the 
Niagara River for use in developing hydraulic po-ver 
except as authorized in Chapter 597, Laws of 1918, and 
except such quantity as is now being diverted into the 
state’s canal system, or except as may hereafter be 
authorized by legislative act, notwithstanding the char- 
ters of the Niagara County Irrigation & Water Supply 
Company, the Model Town Company, the Niagara, Lock- 
port & Ontario Power Company ard the Lower Niagara 
River Power & Water Supply Company. 

The third bill was introduced by Senator Fowler of 
Chautauqua County. It adds a new art cle to the con- 
servation law, empowering the conservation commis- 
sioner “to acquire, control and utilize the waters in 
state and boundary waters appropriate for rp -wer pur- 
poses; to develop water power and generate electric 
current, power and energy and transmit, distribute, sell 
or lease same to municipalities and inhabitants of the 
state.” Energy is to be supplied at cost. 
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Conference Club Dedicated To 


Electrical Industry 


‘ Thought”’ Organization Without Mandatory Powers 
to Formulate Fundamental Principles Con- 
ceived in Reorganization Plan 


N THE belief that the electrical industry is now 

zetting down to fundamentals and the conditions are 
ripe psychologically for some sort of spontaneous co-op- 
erative movement the Conference Club met at the Bilt- 
more in New York on Thursday and Friday of last 
week to discuss a proposed plan for reorganization 
wherein the club with its traditions dedicated itself ‘“‘to 
be utilized as the industry might decide for producing 
an orderly, balanced co-ordination of group functions 
which would make possible a healthy normal develop- 
ment resulting in maximum service to the consumer and 
ncreasing benefits to the industry-” 

Sixteen members of the Conference Club, with L. K. 
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recurrent in the discussion, and while many ideas were 
expressed, those present appeared to be convinced that 
no agreements could be made with labor and that if 
labor were discussed the deliberations should be only 
on broad principles. 

The committee on trade relations and trade develop- 
ment submitted a number of recommendations on 
organization, and these were accepted and passed on 
to the executive committee as follows: 


1. The future Conference should be ultimately com- 
posed of representatives of the contracting group, the job- 
ber group, the manufacturers and the central stations, the 
engineers and the architects, and the press. 

2. The membership in the future Conference should be 
limited. 

3. A place should be provided in the membership for 
counsel whose past activities and associations have made 
them peculiarly familiar with the problems confronting the 
various groups. 

4. No member of the Conference should have the privi- 
lege of sending alternates to the meeting. 
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MEMBERS OF ALL BRANCHES OF THE INDUSTRY COME TOGETHER AT CONFERENCE CLUB BANQUET 


Comstock chairman and Sullivan W. Jones secretary, ex- 
officio, drew up the proposed plan and presented it to the 
meeting in a twenty-one page report. 

To this series of meetings were invited members of 
the other branches of the industry, who were urged to 
participate in the discussion, Those who attended 
hailed the plan as a forward movement, 

Discussion of the plan to a large degree served to 
clarify and to unify the thoughts of those present. It 
was generally felt that the organization should be a 
neutral body with a membership chosen not by func- 
tional groups but by the members of the club. 

{mp*"2sis was placed on the “thought organization” 
feature, which would make the club the debating society 
for the industry. It was clearly evident that such an 
organization, if it is to be a guiding instrument in the 
industry, must function only as a body of deliberation 
and never as a body of action. 

Owing, undoubtedly, to its timely importance, the 
relation of the club’s activities to the labor question was 


5. The memb:rs of the future Conference should be 
selected by the .onference. 

6. An entir-.y new constitution and bylaws should be 
prepared, and » committee representing all of the principal 


> 


interests shoud be appointed at this meeting for that 
purpose. 

Friday afternoon was given over to a consideration 
of proposed standard sub-contract documents for recom- 
mendation t~ the American Institute of Architects, 
which pulishes standard documents on building con- 
tractual relations. The institute was represented, and 
after a full and frank discussion it was felt that con- 
siderable progress in this direction had been made. 


THE BANQUET AT DELMONICO’S 


At Delmonico’s on Friday evening, Jan. 30, a banquet 
was held at which seventy-two members and guests 
were present. L. K. Comstock as toastmaster called for 
impressions formed from the talks at the various ses- 
sions. W. L. Goodwin as the first speaker pointed out 
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that the electrical industry until recent years has 
depended on engineering skill in the solution of its 
development problems. Now the commercial problems 
are assuming an importance equal to those of engineer- 
ing, and soon it will not be a question of selling elec- 
trical products but of supplying the demand, In study- 
ing the problems involved, Mr. Goodwin maintained 
that the various interests affected should be considered 
in the following order: (1) Those of the public; (2) 
of the electrical industry as a whole; (3) of the groups 
of the industry; (4) of individual companies and cor- 
porations, and (5) of individuals. Five pressing needs 
of the industry which might come before the Conference 
Club for discussion he outlined as follows: (1) A code 
of ethics; (2) publicity in the public press; (3) stand- 
ardization of current, voltage and frequency for resi- 
dence service; (4) commercial courses in educational 
institutions; (5) legislation that will permit the proper 
expansion of the industry. 

R. H. Ballard, president of the National Electric Light 
Association, stated that a committee had been appointed 
to consider the proposal of the Conference Club to 
create a forum for the industry and report what part 
the association should take. He pointed out that the 
N. E. L. A. is interested not only in central-station mat- 
ters but in those of the other groups of the industry 
and in this connection said that Guy E. Tripp of the 
Westinghouse Electric & Manufacturing Company and 
O. D. Young of the General Electric Company had been 
appointed members of the public policy committee in 
recognition of the need to take into consideration the 
problems of the manufacturing side of the industry. 
Mr. Ballard concluded by saying that the big job of the 
future is making the supply equal the demand and that 
in this work all branches of the industry must get 
together and stay together. 

W. H. Onken, Jr., editor of the ELECTRICAL WORLD, 
spoke in part as follows: . 

“It is a great and glorious task you have set out to 
accomplish in bringing together all elements of the elec- 
trical industry into a common forum, there to discuss 
dispassionately its great problems for the common 
good. This function is closely allied with the functions 
of the electrical press, and, needless to say, we welcome 
a movement of this sort and stand ready to assist in the 
general uplift. You may therefore count on our active 
co-operation and support. 

“Our industry has had a wonderful development, and 
if it is to continue to develop, expand and grow, all 
branches of it must work together in all fairness and 
justice for the common good. We need, of course, 
plenty of optimism to achieve success. But ours is a 
vocation for optimists—idealism is the very stuff we 
thrive on. There is no room for pessimists in the elec- 
trical industry. Our function is to help the individual, 
help the community, help the state and nation, and at 
the same time make a worldly success for ourselves. 

“There is a grandeur and a majesty in the irresistible, 
onward march of the electrical industry, and we may 
become so accustomed to such things that they make 
little impression on us. But if one only considers what 
electricity has done to embellish and advance the coun- 
try, if one can contemplate what a living mass of intel- 
ligence, activity and improvement it leaves in its wake 
as it rolls on its sure and steady course, if he can see 
desolation transformed almost with the suddenness of 
enchantment into fruitfulness and beauty, and all pass- 
ing before his very eyes, how can he fail to evince feel- 
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ings of pride and admiration for the industry which 
made this possible?” 

After telling the story of how the composer Klepman 
was finally enabled to complete an opera which had been 
delayed for years, Mr. Onken added: 

“Idealism was the impulse which spurred the musi- 
cian, and icealism is the motive power back of this move- 
ment. We have the four parts—the central station, the 
manufacturer, the jobber and the contractor—from 
which to create this tune of victory, and if at times the 
treble is shrill and the bass rude, harsh and discordant, 
a master performer can still bring out above it all the 
stately, measured tramp, tramp of victory. While, on 
the other hand, if each branch sustains its part and 
functions »roperly, we have perfect harmony. Under 
the stirring strains of that tune we can march forward 
and win, for just as the impulse of ‘La Marseillaise’ 
spurred the French to victory, so will this march of 
harmony spur us on to greater and greater endeavor for 
the good of the electrical industry.” 

Other speakers included Frank S. Price of the Pet- 
tingell-Andrews Company, Boston; C. W. Appleton of 
the General Electric Company; Bassett Jones, consult- 
ing engineer, New York; J. J. Jackson, Westinghouse 
Electric & Manufacturing Company, Pittsburgh, and 
H. E. Parker, American Institute of Architects. 





Steinmetz Develops Truck with 
Regenerative Braking 


FTER a number of years of research in the field 
Acs light-weight, low-cost electric vehicles, Dr. 
Charles P. Steinmetz has recently announced the devel- 
opment of a light-weight electric truck, one of the 
principal features of which is the method of motor 
control, which gives the motor compound characteristics 
by a storage cell floating on the field circuit. 

The result of this method of control, Dr. Steinmetz 
pointed out, is speed maintenance, quick starting, power 
saving in the field at large currents and the fea- 
ture of regeneration both on down grades and on 
stopping. 

The field and armature of the motor revolve in 
opposite directions, each driving one of the car wheels. 
In this way motor weight is saved, the differential is 
eliminated and the truck is as a result simpler and 
more compact. 

By saving in motor weight and in battery weight, 
by the elimination of differential and in other ways 
a lower-weight truck is obtained. The }-ton truck 
without body for instance, will have a weight, it is 
stated, of only 2,300 Ib. 

As a result of the above features and with the use 
of standard parts, it is claimed that lower operating 
cost and lower price will result. 

To manufacture and distribute this truck the Stein- 
metz Motor Car Company, 512 Fifth Avenue, New 
York, has been incorporated with a capitalization of 
$2,000,000. 

Both industrial and road trucks are to be produced, 
the former in three sizes and the latter in 4-ton and 
l-ton sizes. The first year’s production schedule calls 
for 500 road trucks and 1,500 industrial trucks. The 
road trucks, according to the present plans, are to be 
distributed largely through the central station and the 
industrial trucks through special agents. The com- 
pany expects to be able to start production in the fall. 
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Program for A. I. E. E. Mid- 
winter Meeting 


Arrangements Include Many Trips to Points of Elec- 
trical Engineering Interest in the 
Metropolitan District 


T THE eighth annual midwinter convention of the 
American Institute of Electrical Engineers, to be 
held Feb. 18, 19 and 20, in the Engineering Societies 
Building, New York City, elaborate arrangements have 
been made for trips to points of electrical engineering 
interest in and around New York City. These inclide 
the Bell Telephone research laboratories, New York 
Edison Waterside stations and Thirty-ninth Street sub- 
station, Electrical Testing Laboratories, and ower 
plants of the following companies: Brooklyn “dison 
Company, Brooklyn Rapid Transit Company, Unite: 
Electric Light & Power Company, Public Service Fiec- 
tric Comypany, New York Central Railroad and Inter- 
borough Rapid Transit Company. The entertainment 
committee has arranged for a dinner-dance at the Hotel 
Astor for Thursday evening, Feb. 19. 

On Feb. 18 the board of directors will meet and among 
other things plans to decide on the place of the annual 
convention, scheduled to be held June 22 to 25. 

On the evening of the first day the following papers 
will be presented: “Daylight Saving,” by Preston 
S. Millar, manager Electrical Testing Laboratories; 
“Essential Statistics for General Comparison of Steam 
Power Plant Performance,” by W. S. Gorsuch, engi- 
neer economics, Interborough Rapid Transit Company, 
and “Standard Graphic Symbols,” by E. J. Cheney, 
chief of division of heat, light and power, Public Serv- 
ice Commission, Albany, N. Y. 

On Thursday morning the session will be devoted 
to a symposium on the “Economical Supply of Electric 
Power for the Industries and Railroads of the North- 
east Atlantic Seaboard” by a number of authorities. 

In the afternoon two parallel sessions will be 
held, the papers being as follows: “Printing Telegraph 
Systems,” by J. H. Bell, telegrapher engineer, West- 
ern Electric Company; “Maximum Output Net- 
works for Telephone Substation and Repeaten 
Circuits,” by G. A. Campbell, research engineer 
American Telephone & Telegraph Company, and Ronald 
M. Foster, assistant to research engineer American 
Telephone & Telegraph Company; “A Method of Sepa- 
rating No-Load Losses in Electrical Machinery,” by 
C. J. Fechheimer, designing engineer Westinghouse 
Electric & Manufacturing Company; “Inherent Regu- 
lation of Direct-Current Circuits,” by A. L. Ellis, Thom- 
son Laboratory, General Electrical Company, and 
“Measurements of Projectile Velocities,” by P. E. 
Klopsteg, physicist, Leeds & Northrup Company, and 
A. L. Loomis, formerly Major Ordnance Department. 
U. S. A. 

Three papers will be read on Friday morning, the 
subjects being as follows: “A New Form of Vibration 
Galvanometer,” by P. G. Agnew, physicist, United States 
Bureau of Standards; “Precision Galvanometer for 
Measuring Thermo Emfs.,” by T. R. Harrison and 
P. D. Foote, both of the United States Bureau of Stand- 
ards, and “Notes on Synchronous Commutators,” by 
J. B. Whitehead, professor of electrical engineering, 
Johns Hopkins University, and T. Isshiki, engineer Shi- 
baura Engineering Works, Japan. 
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The last technical session will be held on Friday 
afternoon, and these two papers will be presented: 
“Oscillographs and Their Tests,” by A. E. Kennelly, 
professor of electrical engineering, Harvard Univer- 
sity; R. N. Hunter, engineering department, American 
Telephone & Telegraph Company, and A. A. Prior, in- 
structor, Case School of Applied Science; and “The Ac- 
curacy of Commercial Measurements,” by H. B. Brooks, 
physicist, United States Bureau of Standards. 





Large Utility to Halve Boiler Needs 
by Use of Powdered Coal 


HE Philadelphia Rapid Transit Company has de- 
cided to equip its Mount Vernon St. power station 
with a powdered-coal system for firing the boilers, using 
river and buckwheat anthracite coal. At present this 
plant is producing daily about 75,000 kw.-hr. of electrical 
energy employing twenty 375-hp. Babcock & Wilcox 
water-tube boilers) With powdered-coal firing it is ex- 
pected the needed output will be obtained by using only 
ten boilers, although the fuel to be used is low in volatile 
matter and high in ash content. Considerable economies 
are to be expected through greater combusticn efficiency, 
saving in labor and ability to use a lower-grade fuel. 
The powdered-coal equipment to be installed, which 
will be the Quigley system, includes complete apparatus 
for preparing, distributing and burning the fuel. 
Arrangements will be provided for maling accurate 
records of fuel consumption for each individual boiler. 
The regulation of the fuel feed to each burner will be 
controlled by a hand wheel. Changes will be made with- 
cut interruption of service. 





Wringers Big Problem in Washing- 
Machine Production 


T ITS meeting in Chicago on Jan. 20 the American 

Washing Machine Manufacturers’ Association 
authorized its president to appoint a committee of three 
to investigate thoroughly the wringer situation and 
report back its recommendations as soon as possible. 
The president was also authorized to appoint a com- 
mittee of five on standardization of fractional-horse- 
power motors. A committee on merchandising of 
washing machines also will be appointed. At the same 
meeting Miss Mary E. Keown, head of the extension 
service, United States Department of Agriculture, 
addressed the members, outlining the possibilities of 
co-operative work with this department of the govern- 
ment. This department will co-operate with the associa- 
tion in the preparation of a booklet. 

Officers of the committee were elected as follows: 
President, H. L. Barker, Binghamton, N. Y.; first vice- 
president, R. D. Hunt, Fairfield, Iowa; second vice- 
president, John Rocke, Pontiac, IIll.; third vice-president, 
Howard Power, Davenport, Iowa; treasurer, William H. 
Voss, Davenport, Iowa; secretary, E. B. Seitz. Exec- 
utive committee: J. D, A. Johnson, Muskegon, Mich.; 
F. H. Bergman, Newton, 1owa; Walter Conlon, Cicero, 
lll.; P. V. D. Brokow, Alton, Ill.; Raymond Marsh, 
Syracuse, N. Y. Advisory committee: Sam T. White, 
Davenport, Iowa; H. W. Eden, Chicago; W. L. Rodgers, 
Pittsburgh. 
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Uniform Rules Needed for Outside 


Electrical Construction 


HE latter half of the fifteenth annual meeting of 

the Western Association of Electrical Inspectors at 
St. Louis last week was devoted to business and pleasure 
in about equal parts. 

F. A. Barron of the General Electric. Company told 
of a number of changes in the code rules, applying to 
wiring of motors, motion-picture machines and garages, 
which will be acted upon by the electrical committee in 
March. The rules, it was stated, will be arranged in 
more convenient form conforming to modern practice. 

The association voted that the neutral blade could not 
be omitted from three-wire switches with safety and 
also that it was not necessary for cases of transformers 
on poles to be grounded. 

Uniformly adequate rules for outside electrical con- 
struction are badly needed, according to the report of 
the committee on outside wiring, of which F. W. Derby 
of Chicago is chairman. The many conflicting laws 
and rules cause much confusion to wire companies oper- 
ating in different cities and states. A committee of this 
association will try to correct these conditions. 

The association agreea with its theater wiring and 
show equipment committee, Frank L. Lucas chairman, 
that Rule 38 c of the code should read as follows: 

Must be made of non-combustible, non-absorptive insu- 
lating material and where accessible from stage level must 
be of the dead-front type to prevent accidental contact with 
live parts on the board and to comply with Rule 3. 

The use in underground ducts of rubber-covered cable 
without lead covering was advocated in the report of 
the underground committee as read by Charles D. Fox 
of St. Joseph, Mo., in the absence of F. F. Sengstock, 
chairman, and the report was accepted. 
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The election of officers resulted as follows: President, 
K. W. Adkins, Kansas City, Mo.; first vice-president, 
J. H. Fenton, St. Louis, Mo.; second vice-president, F. 
O. Evertz, Columbus, Ohio; secretary, W. S. Boyd, Chi- 
cago; treasurer, James S. Mahan. 

The complimentary banquet and luncheon which were 
tendered the visiting members by the St. Louis Elec- 
trical Board of Trade, the luncheon given by the Cen- 
tury Electric Company after the visit to its factory, the 
visit to the stations of the Union Electric Light & Power 
Company and the trip through the plant of the Wagner 
Electric Manufacturing Company were diversions which 
were greatly appreciated by the delegates. 





House Passes Bill Protecting Trade- 
marks in South America 


ITH only three votes against it, the bill giving 

effect to the provisions of the convention for the 
production of trademarks and commercial names made 
and signed in Buenos Aires in 1910 has been passed 
by the House of Representatives. The bill is identical 
with a measure which passed the Senate in the last 
Congress without opposition. All of the South and 
Central American republics and Cuba have ratified the 
trademark convention. The delay of the United States 
in ratifying it has resulted in much unnecessary expense 
to American manufacturers, since it has been necessary 
for them to register their patents and trademarks in 
each of the republics separately. Under the present 
bill all that would be required for protection through- 
out South America, Central America and Cuba would 
be the payment of $50, which would enabie the regis- 
tration of trademarks and commercial names at a 
central bureau which has been established in Havana. 





Springfield-Turners Falls Interconnection 
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Two 66,000-volt transmission circuits enter Springfield, Mass., 





and tie together the systems of the United Electric Light Company 
in Springfield and the Turners Falls Power & Electric Company at 
Turners Falls, Mass. Two similar lines cross this stream (the Con- 
necticut River) to the south of the lines shown and supply energy 
for the operation of the street railway system of the city. Spring- 
field Municipal Group (with tower) is shown at left and United 
Electric Light Company station at the right of the center. The 
Turners Falls generating capacity is about 99,300 kva. and that of 
the United Electric Light Company about 45,000 kw. for the year. 
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To Departmentalize N. E. L. A. Head- 
quarters Activities 


N ORDER to strengthen association activities by 

making individuals responsible for certain work, the 
executive committee of the National Electric Light 
Association favors, on recommendation of the president, 
cdepartmentalizing the work at headquarters and reor- 
ganizing control through the executive committee in 
such a way as to give all parts of the country repre- 
sentation in direct proportion to the volume of busi- 
ness done. 

M. H. Aylesworth, whose title has been changed from 
executive assistant to the president to executive man- 
ager of the association, has prepared a full report on 
this subject, which is now being studied by a committee 
appointed for the purpose. This committee is composed 
of Vice-president Frank W. Smith, Vice-president M. 
R. Bump, Chairman J. G. Learned, Commercial Section, 
_ Chairman I. E. Moultroup of the Technical and Hydro- 
electric Section, and Chairman W. C. L. Eglin of the 
constitution committee, with M. H. Aylesworth a mem- 
ber ex-officio. 

Such a plan would involve expenditures, and there- 
fore this committee and Treasurer H. C. Abell, in con- 
junction with the finance committee under Chairman 
J. B. McCall, is studying plans for financing the activi- 
ties under the new plan. The plan will not be effective 
until July 1 next, subject to approval of the convention 
at large at Pasadena, in May. 

Under the plan it is proposed to add at once two 
departments, one of engineering and the other of pub- 
licity, to the three existing departments of committee 
service, company service, and financial and accounting. 





New York to Chicago Radio-Telephony 
With Low-Power Sets 


ADIO-TELEPHONE conversations with low-power 

sets have been carfied on during the last thirty 
days, it has just been announced, from Ossining, N. Y.., 
with Chicago, a distance of about 900 miles (1450 m.) 
as well as with cities and towns in Indiana, Ohio, 
Massachusetts and South Carolina. While greater dis- 
tances have been traversed by the use of high-power 
sets, in these experiments the transmission was accom- 
plished by the use of a small aérial, a low wave length 
and the use of about one-third kilowatt generating 
capacity. The success of the experiment is ascribed 
by Robert F. Gowen, engineer of the De Forest Radio 
Company, who conducted the tests, to a new type of 
modulating circuit and the use of the oscillion, the 
vacuum-tube generator developed by the De Forest 
company. 

Mr. Gowen said that, while the chief field for the 
radio-telephone appears to be in communication over 
water, where wire circuits cannot be conveniently 
established, still the possibilities of communication over 
land by means of radio sets offers a very attractive field 
for development. He pointed out that communication 
circuits along transmission systems are frequently put 
out of service by trouble on the power lines, and that 
for such service radio-telephone sets, employing a 
vacuum-tube generator, should prove practicable. It is 


said that the new system is highly selective, so that 
a considerable number of wave lengths may be used 
over a comparatively limited range. 
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In speaking of the experiments conducted at Ossining, 
Mr. Gowen said in part: _ 

“The effect of the new circuit is to render the voice 
transmission much clearer, while the use of a new type 
of glass permits of much greater input current in the 
development of the wireless power. 

“The experiments are being conducted on a compara- 
tively low wave length (about 375 m.); that is to say, 
the special amateur wave lengths permitted by the gov- 
ernment regulations. In addition, the experiments show 
that the distance between Ossining and Chicago is 
covered with only one-third of the energy which the 
De Forest oscillion, or oscillating audion, is capable of 
developing.” 

Telephone messages sent out from Ossining were first 
picked up at St. Mary’s, Ohio. On other evenings Mr. 
Gowen was heard at Columbia City, Ind.; Salem, Ohio; 
Gaffney, S. C.; Wakefield, Mass., and Chicago. “In no 
case was any advance information given that the tests 
were in progress,” said Mr. Gowen, “so that those 
receiving the message were not on the lookout for it.” 





Ontario Hydro Commission Embarassed 
by Power Shortage 


HE unprecedented shortage of power in the 

Province of Ontario, including the Niagara Falls 
district, is chiefly on the system of the Hydro-Electric 
Power Commission, which serves 236 municipalities. 
The total shortage at the present time is stated to be 
about 60,000 hp. It is reported that the present short- 
age is liable to be materially increased in the winter 
of 1920-1921, probably to 120,000 hp., because of the 
normal growth of the business and also because the 
commission is now taking 15,000 hp. from the Toronto 
Power Company under a contract which expires Oct. 
15 next. 

The Toronto Power Company, while heavily loaded, 
might be able to offer some relief to the situation by 
the operation of its 15,000-kw. steam plant during peak 
hours of the winter, whereby it would be possible to 
absorb an additional load of 30,000 hp. to 35,000 hp. 
Furthermore, should the government restrictions limit- 
ing the Niagara plant of this company to 125,000 hp. 
on an instantaneous momentary peak be modified to 
allow the plant to generate to its full capacity, it is 
calculated that the shortage would be relieved by an 
additional 25,000 hp. 


Vacuum of 30.35 In. Reached in 


New York 


URING the recent cold period the barometer went 

unusually high (30.85 in. or 30.9 in.), and operat- 
ing companies which had an eye to turbine economy 
increased the vacuums on their condensers as much as 
possible to keep up with the rise in the barometer. At 
the United Electric Light & Power Co.’s 201st St. 
Station, New York, the unusually high vacuum of 30.35 
in. was obtained on its 25,900-kva. turbo-generator. The 
turbine is equipped with a 40,000-sa.ft. surface con- 
denser and a Le Blanc air pump. The vacuum obtained 
speaks well for the condition of the equipment since 
very slight leaks in any part of the turbine or condenser 
might increase the duty on the air pump so much that 
it would be difficult to maintain even an ordinary 
vacuum: 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 




















Florida Engineering Society.—This 
society will hold its annual meeting at 
Tampa on Feb. 16 and 17. 


New York Section, American Elec- 
trochemical Society.—On Feb. 27 elec- 
tric furnaces and reducing agents will 
be the subjects of discussion at the 
regular meeting. 


New Society in Memphis.—The Elec- 
trical League of Memphis, Tenn., was 
organized recently by the contractors, 
jobbers and central-station men of the 
city to educate its members along better 
merchandising lines and influence pub- 
lic opinion in the same direction. C. 
K. Chapin was elected president and 
H. G. Street secretary. 

Philadelphia Section, A. I. and S. E. 
E.—“Control of Blooming-Mill Tables 
and Screw-Downs” is to be discussed be- 
fore the Iron and Steel engineers by 
Walter C. Kennedy of the Worth Steel 
Company, Claymont, Del., on March 6, 
and “Welding—Electric Versus Gas,” by 
James E. Wilson of the Treadwell Engi- 
reering Company, Easton, Pa., on 
April 3. 

Michigan Engineering Society May 
Join A. A. S.—At the forty-first an- 
nual meeting of the Michigan Engi- 
neering Society, held in Lansing on 
Jan. 28, 29 and 30, the members pres- 
ent discussed the report of the commit- 
tee on amalgamation with the Ameri- 
can Association of Engineers and voted 
decisively to refer the project to the 
entire membership by letter ballot. 
The decision will be announced on 
March 20. 


Local Ojficers of the A. A. E.—H. T. 
Best has been elected president and H. 
B. Cassin secretary of the Louisville 
(Ky.) Club of the American Association 
of Engineers. Dean T. M. Butler of 
the College of Engineering, University 
of Arizona, has been re-elected presi- 
dent of the Southwestern District. The 
Louisiana Chapter has made Major 
Frank T. Payne president, and the 
newly organized Idaho Chapter has 
elected E. B. Darlington of Jerome to 
that office. 


- Alabama Section, A. I. and S. E. E.— 
A meeting of this section of the Iron 
and Steel association will be held in 
Birmingham on Feb. 14. Two papers 
will be read and illustrated with lan- 
tern slides—one on “The Theory and 
Practice of Lightning Protection” by 
Q. A. Brackett, of the Westinghouse 
Electric & Manufacturing Company, 
and one on “Theory and Construction of 
the Bennett Water-Vapor Arrester,” by 
C. E. Bennett, chief engineer of the 
Electric Service Company. 
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Engineers’ Club of Philadelphia.—A 
conference of the four founder socie- 
ties of the club is to be held on Feb. 
21 to consider its future development, 
and the committee having the matter in 
hand will report to a special meeting 
of the club on Feb. 28. 


Seattle Engineers Elect Officers.— 
The Seattle Engineers’ Club has elected 
the following officers: President, J. 
Thomas Dovey; vice-president, E. D. 
Wean; treasurer, A. Slater; secretary, 
A. L. Valentine. H. E. Horrocks, E. J. 
Bartels and F. H. Fowler were elected 
trustees for three years, and H. Bowen 
trustee for one year. 


Philadelphia Section, I. E. S.—This 
program for the coming months has 
been approved: Feb. 20, “Artificial 
Daylight Equipment,” by Norman Mac- 
beth; March 19 (at Cosmos Club, 
Washington, under the auspices of the 
Washington Section, A. f. E. E.), “De- 
velopment of the R. L. M. Standards 
for Industrial Lighting,” by Ward Har- 
rison, and “Residence Lighting,” by M. 
Luckiesh; April 16, “Daylight Saving,” 
by Preston S. Millar; May 21, “Color 
Photography,” by Henry Hess; June 14, 
outing with Philadelphia Section, A. I. 
E. E., at the Howard McCall Field, 
Highland Park. 


Committees on Meters Confer.—The 
meter committee of the Ohio Electric 
Light Association and the meter com- 
mittee of the National Electric Light 
Association were to hold a conference 
at Cleveland, Ohio, in the rooms of the 
Electric League, Statler Hotel, on Wed- 
nesday. These subjects were to be dis- 
cussed: “Thermal Demand Meters,” by 
Paul Lincoln, Westinghouse Electric & 
Manufacturing Company; ‘“Measure- 
ment of Kilovolt-Amperes,” by R. C. 
Lamphier, Sangamo Electric Company, 
and W. H. Pratt, General Electric Com- 
pany; “Instrument Transformer Test- 
ing,” by L. T. Robinson, General Elec- 
tric Company. 


——— 


Coming A. I. I. E. Meetings 


Philadelphia Section—Francis A. 
Fitzgerald is to speak on “Electric Fur- 
naces” at the meeting on Feb. 9. 


Baltimore Section.—There will be a 
joint meeting of this section with the 
local body of the American Society of 
Mechanical Engineers on Feb. 18. 

Joint Meeting of A. I. E. E. and 
American Electrochemical Society. — 
The American Institute of Electrical 
Engineers and the American Electro- 
chemical Society are to meet jointly in 
Boston on April 9. 


Boston Section.—On March 2, Dr. E. 
B. Rosa, chief physicist of the Bureau 
of Standards, is to address the section 
on “Investigations in the Electrical 
Division of the Bureau of Standards 
During and Since the War.” On April 9 
a meeting of the national Institute will 
be held in Boston in conjunction with 
the American Electrochemical Society. 
On May 20, Prof. H. K. Barrows and 
H. I. Harriman are to speak on New 
England water powers. 
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Commission 
Rulings 


Important decisions of various state 
bodies involving v> affecting elec- 
tric light and power utilities. 




















Good Service Obtainable Only 
Through Equitable Treatment.—In au- 
thorizing the Fort Smith Light & Trac- 
tion Company to charge an increased 
fare the Arkansas Corporation. Com- 
mission said: “The law forbids the 
establishment of rates whose effect will 
be confiscation of property of utilities. 
What the commission has no legal right 
to establish it has no moral right to 
maintain. Good service can be obtained 
only by just and equitable treatment. 
The utilities have been deprived of the 
power to make unjust profits; they 
should also be protected against unjust 
losses.” 


Lighting Rates and Railway Fares.— 
A, decision has been rendered by the 
British Columbia Pxblic Utilities Com- 
mission on a complaint against a dis- 
criminatory electric lighting rate, made 
by the municipality of Burnaby against 
the British Columbia Electric Railway 
Company, Ltd. The electric lighting 
rate is higher in Burnaby than in South 
Vancouver or other municipalities, while 
the street car fare on the Hastings ex- 
tension line is lower. The respondent 
said, and the applicant acquiesced, that 
there were negotiations between them 
toward bringing about an increase in 
car fares on both the Burnaby Lake and 
the Hastings railways, and a decrease 
in lighting rates. The applicant said 
it did not initiate such negotiations and 
definitely declined the respondent’s 
offer. Commissioner Retallack found no 
discrimination in this as Burnaby had 
the same opportunity as other munic- 
ipalities but preferred to stand on ex- 
isting agreements under its franchise. 
Apart altogether from the negotia- 
tions for increased fares on city lines, 
the company applied for and received 
authority to increase fares on the 
Barnaby Lake line, an interurban line, 
from the Board of Railway Commis- 
sioners of Canada. The municipality of 
Burnaby appealed against this decision, 
contending that the commission did not 
have power to override agreements. At 
the last session of the Dominion House 
of Parliament an amendment was 
passed to the railway act, giving the 
board this power. Thus the munici- 
pality was precluded from appealing 
against the decision and the rates were 
put into effect. Commissioner Retallack 
said that, in view of the question as to 
jurisdiction, he considered that in jus- 
tice to the company he should not deal 
with electric rates alone. He adjourned 
the application until either his jurisdic- 
tion over the respondent’s railway busi- 
ness is restored or it is definitely de- 
cided that it has been removed. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest, 




















Utah Company Raises Salaries.—The 
Utah Power & Light Ccmpany has 
granted an increase in salaries affect- 
ing all employees receiving less than 
$200 a month. This adds to the total 
annual payroll more than $125,000. 

More Money for Co-operative Cam- 
paign.—The convention of the Cali- 
fornia Association of Electrical Con- 
tractors and Dealers at Sacramento on 
Jan. 17 unanimously indorsed the Cal- 
ifornia electrical co-operative campaign, 
making an increased appropriation for 
1920. 

Tacoma Officials Negotiating for 
Power Site.—It is announced that city 
of Tacoma officials are in Washington, 
D. C., negotiating for acquisition of the 
Snohomish River power site and the 
construction of a large reservoir on the 
Little Nisqually River in the Mount 
Rainier National Forest. 


Engineering Bureau in the Navy.— 
Secretary of the Navy Daniels has 
asked Congress to change the name of 
the Bureau of Steam Engineering in the 
Navy Department to the Bureau of En- 
gineering inasmuch as its duties now 
embrace wide -fields of radio, electric 
and internal-combustion. engineering. 


California Supreme Court Upholds 
Commissions.—The United States Su- 
preme Court has affirmed federal court 
decrees approving the rates prescribed 
by the California Railroad Commission 
to be charged by the Napa Valley Elec- 
tric Company for power sold to the 
California Light & Telephone Com- 
pany. 

Government Needs Technical Instruc- 
tors.—The United States Civil Service 
Commission announces an open com- 
petitive examination on Feb. 24 for 
technical instructors to fill vacancies 
in the Ordnance Department through- 
out the country. Instructors in weld- 
ing at $2,000 to $2,400 a year and elec- 
trical instructors at $1,800 to $2,000 
a year are among those required. In- 
tending applicants should apply for 
Form 1312 to the Civil Service Com- 
mission, Washington, D. C. 

“Tech” Students Have New Period- 
ical.—The first number of the Tech En- 
gineering News, “professional journal 
of the alumni and undergraduates of 
the Massachusetts Institute of Tech- 
nology,” has been issued, its stated ob- 
ject being to provide a medium for the 
exchange of ideas between the institute 
—the faculty, the undergraduates and 
the laboratory workers—and men of 
executive rank throughout the country. 
Hazen Pratt is the editor of this prom- 
ising sheet, which will be a monthly. 
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Toledo Adds to Generating Capacity. 
-The Acme Power Company, Toledo, 
Ohio, is adding the second 20,000-kva. 
turbine to its generating equipment 
and contemplates another addition of 
the same size in the near future. 


Short-Term Enlistments Still Main- 
tained in Engineer Corps.—The Adju- 
tant General of the War Department 
announces that one-year enlistments are 
still received in the Field Artillery, 
Engineer Corps and Chemical Warfare 
Service of the army, although recruits 
in other divisions must enlist for three 
years. 


Five Million Dollars for Science and 
Research.—The Carnegie Corporation 
of New York has announced its purpose 
to give $5,000,000 for the use of the 
National Academy of Sciences and the 
National Research Council. It is un- 
derstood that a portion of the money 
will be used to erect in Washington a 
home of suitable architectural dignity 
for the two beneficiary organizations. 
The remainder will be placed in the 
hands of the academy, which enjoys a 
federal charter, to be used as a per- 
manent endowment for the National 
Research Council. 


Field Mice Make Home in Bearings.— 
An experience reported from the Kerk- 
hoff construction project of the San 
Joaquin Light & Power Corporation on 
the San Joaquin River, California, 
shows the importance of a careful ex- 
amination of apparatus before its in- 
stallation, even if it comes direct from 
the factory. A 30-hp. motor was re- 
cently needed in connection with a 
pump, and a new piece of apparatus was 
taken from the merchandise stores. It 
was set up and started, the bearings 
were oiled, and the work was otherwise 
carefully carried out. It seemed to be 
running in perfect order, but within 
the day the bearings burned out. In 
taking out the rotor and bearings it 
was found that about three handfuls of 
wheat had been deposited by field 
mice in the bottom of each bearing 
while the motor was in the warehouse. 


Company Aids Wholesale “Moving” 
of Employees.—Seventy-five engineers 
from the machine works of the West- 
inghouse Electric & Manufacturing 
Company of East Pittsburgh, Pa., and 
their families were moved last month 
to Lester, within ten minutes’ walk of 
the South Philadelphia works of the 
Westinghouse company, where the 
machine works engineering department 
has been transferred. The company 
has built at Lester a large number of 
houses which are rented to employees. 
Photographs of the houses were taken 
and sent to the engineers’ families 
along with blueprints showing their 
construction and location. When each 
family had selected a house, transfer 
companies took charge of the effects, 
which were packed, moved to Philadel- 
phia and placed in orderly fashion in 
the new abodes ‘in record-breaking time. 
The tenants followed on a special Pull- 
man train. All the arrangements were 
made by the company. 
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Recent Court 


Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 




















Assumption of Risk.—The Supreme 
Court of Missouri has held that as- 
sumption of risk is not a proper plea 
to an action founded on the negligence 
of a master, and also that where a 
servant is in imminent danger his con- 
duct in trying to save a fellow work- 
man shall not be attributed to him as 
culpable or render him guilty of con- 
tributory negligence within the mean- 
ing of the law. (216 S. W. 531.) 


Parents’ Rights Under Workmen’s 
Compensation Act.—Under Section 2 
of the workmen’s compensation act, 
there can, a judgment of the New 
Jersey Court of Errors and Appeals 
holds, be no recovery by a parent for 
the loss of a minor employee’s wages 
either at common law or under the act. 
It is immaterial whether the contract 
of, employment was made by the minor 
directly, by the parent directly or by 
the minor as agent of the parent. 
(108 A. 357.) 


Meaning of “Safe Place to Work.” 
—According to a judgment of the Su- 
preme Court of Georgia, .the rule re- 
quiring a master to furnish a safe 
place to work is usually applied to a 
permanent place, or one quasi perma- 
nent, and the master is not bound to 
keep the place where a servant is em- 
ployed in a safe condition at every 
moment of the work, so far as its 
safety depends upon the due perform- 
ance of that work by the servant and 
his fellow-servants. (101 S. E. 392.) 


Preferential Rights in Stream.—A 
decision of the Supreme Court of New 
Hampshire in Newmarket Electric Com- 
pany vs. Chase declares that a prefer- 
ential right in a stream is obtained by 
a mill owner when he erects a dam with 
intent to flow, and the duty to pay 
arises as soon as the extent of the 
right is determined by flowing. Pay- 
ment of damages must precede the tak- 
ing of private property for quasi pub- 
lic uses by individuals or private 
corporations. Since the right of a mill 
owner to flow lands is a mere easement 
and the rest of the title remains 
vested in the landlord, it is not very 
material when full title to the right of 
flowage passes. A mill owner is en- 
titled to reduce the award of damages 
by stipulating that he will not flow the 
land before a certain date. If the mill 
owner does not take advantage of the 
Laws of 1911, Ch. 114, and have dam- 
ages assessed prior to flowing, he be- 
comes a trespasser and liable to pay 
damages as such. He may choose this 
course by electing to proceed under a 
prior statute. (108 A. 382.) 
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Frederick J. Macleod, formerly chair- 
man of the Massachusetts Public Serv- 
ice Commission, has resumed the gen- 
eral practice of law in Boston. 


Thomas J. Feeney has been appointed 
assistant to the president of the New 
England Telephone & Telegraph Com- 
pany, with headquarters at Boston. Mr. 
Feeney was formerly in charge of the 
company’s publicity department and is 
a former newspaper man widely known 
in the New England public utility field. 


Robert Ten Eyck Lozier, who for sev- 
eral years carried on a large practice 
as a consulting engineer in New York 
City, leaving it to become executive as- 
sistant to the consulting engineer of 
the naval aircraft factory at the Phila- 
delphia Navy Yard, has returned to 
New York and has opened offices in 
the Woolworth Building. He has been 
retained as industrial consultant, ex- 
clusively, for a given period by the Na- 
tional Conduit & Cable Company, Inc, 
Beginning his career with the parent 
Edison electric light interests in New 
York City as far back as 1883 and hav- 
ing been directly associated with Mr. 
Edison in experimental and develop- 
ment work, Mr. Lozier has had an un- 
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usually wide experience with the 
Sprague, Bullock, General Electric and 
other manufacturing electrical indus- 
tries, including, since the armistice, 
special relations with the Standard 
Underground Cable Company of Pitts- 
burgh. Mr. Lozier has also enjoyed a 
large amount of practice in technico- 
financial fields, for example as examin- 
ing engineer for the banking firm of 
Kountze Brothers. His thirty-seven 
years of successful business life have 
included all the larger aspects of ad- 
ministration, engineering, production 
and marketing, so that the era of re- 
construction finds him fully qualified 
to meet the exacting demands of a 
broadening field. 


Walter Reitz, who was formerly em- 
ployed in the electrical and mechanical 
department of the Douglas Company, 
Cedar Rapids, Iowa, has been made 
general superintendent of the Hot 
Springs (Ark.) Utilities Company. 
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Ralph J. Patterson has been ap- 
pointed commercial manager of the 
Twin State Gas & Electric Company, 
with properties operating in New 
Hampshire and Vermont and _head- 
quarters at Boston, Mass. Mr. Pat- 
terson is well known in the New Eng- 
land central-station field, especially in 
connection with his development of elec- 
tric water heaters and commercial 
work on the system of the Central 
Maine Power Company and more re- 
cently at the Berlin (N. H.) central 
station of the Twin State company. 


J. D. Bowles, who has become well 
known in public utility circles in the 
Middle West through his connection 
with the engineering staff of the Mis- 
souri Public Utilities Commission and 
other connections with properties of the 
Federal Light & Traction Company, 
New York, and the Douglas Company, 
Cedar Rapids, Iowa, is again employed 
by the Federal Light & Traction Com- 
pany, assisting in the operation of sev- 
eral of its properties in the South- 
western States. Mr. Bowles’ present 
headquarters are at Hot Springs, Ark. 


Fred H. Scheel, who has been super- 
intendent of the Joliet (Ill.) Division of 
the Public Service Company of North- 
ern Illinois, has been appointed head of 
& permanent department which has 
been created to handle jointly the sell- 
ing of securities of the Commonwealth 
Edison Company and the Public Serv- 
ice Company of Northern Illinois at 
Chicago. 

B. Parks Rucker has recently re- 
opened his consulting engineering office 
at Charlotte, N. C. Late in 1915 Mr. 
Rucker closed his office to take up spe- 
cial work with the General Electric 
Company, and in the spring of 1918 
joined the engineering staff of the 
American Cyanamide Company as gen- 
eral superintendent of that company’s 
plant at Niagara Falls, N. Y. He now 
resumes engineering work in the elec- 
trical power field, specializing in the 
design and construction of steam and 
hydro-electric plants and _ industrial 
plant electrifications. At present he 
is engaged in the building of a hydro- 
electric plant on the Schroon River for 
the Schroon Lake (N. Y.) Lighting 
Corporation, which will furnish light 
and power service to Schroon Lake, 
North Hudson and surrounding dis- 
tricts. For eight years prior to 1915 
Mr. Rucker was engaged in engineer- 
ing work as a consulting engineer ii: 
the South, with headquarters at Char- 
lotte. He is a member of the A. S. 
M. E. and a fellow of the A. I. E. E. 
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James Potts, who was formerly gen- 
eral superintendent of the Hot Springs 
(Ark.) Utilities Company, has been 
made manager of the Rollins (Wyo.) 
Electric Light & Power Company. 


John McNair, formerly of the Okla- 
homa City division of the Oklahoma 
Gas & Electri¢ Company, has been ap- 
pointed local manager of the Bixby- 
Jenks division of the Sapulpa (Okla.) 
Electric Company. 


J. H. VanBrunt has resigned, effec- 
tive Feb. 1, as vice-president and gen- 
eral manager of the St. Joseph (Mo.) 
Railway, Light, Heat & Power Com- 
pany, to devote more time to his inter- 
ests outside of the public utility field. 

H. F. Jackson, formerly president of 
the Sierra & San Francisco Power 
Company, the properties of which have 
recently been leased for a fifteen years’ 
period to the Pacific Gas & Electric 
Company, California, has just been 
elected vice-president of the latter cor- 
poration. He will also hold the position 
of assistant general manager, in charge 
of electrical construction, under John A. 
Britton, general manager of the com- 
pany. During the war period Mr. 
Jackson was an active factor in the 
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pooling of the three power interests 
centering im San Francisco. Within 
one vear 1n this period these three com- 
bined companies delivered in excess of 
1,500,000,000 kw.-hr. 


B. C. Adams, third vice-president, 
treasurer and general manager of the 
tmpire District Electric Company, Jop- 
lin, Mo., will become vice-president 
and general manager of the St. Joseph 
(Mo.) Railway, Light, Heat & Power 
Company, to succeed J. H. Van Brunt, 
who has recently resigned. 


Gordon Thompson of the Electrical 
Testing Laboratories, New York City, 
has resigned to become professor of 
electrical engineering in the govern- 
ment institute of technology at Shang- 
hai, China. Mr. Thompson has been 
connected with the Electrical Testing 
Laboratories for the last eleven years 
in various capacities, being at the time 
of his resignation engineer in charge 
of electrical laboratory. 
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Trade and Market Conditions 


News of the Trade for the Manufacturer, Wholesaler and Jobber of Electrical Equipment 
and Supplies—Notes on Industrial Activities and Business Methods 
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Quantities of Miniature Lamps Coming 
from Japan 


N UNUSUALLY large amount of cheap Christmas- 

A tree lamps were on the market during the Christ- 

mas season, and upon inquiry it was stated that 

the lamps were of Japanese make. An investigation 

was then made by the ELECTRICAL WORLD into the lamp 
imports for the first nine months of 1919. 

During that time 1,358,743 carbon lamps, valued at 
$31,203, and 3,146,706 metal-filament lamps, valued at 
$65,966, came into the United States. The total was 
4,505,449 lamps, valued at $97,169, an average of 2 cents 
per lamp. It is evident, therefore, that virtually all of 
the lamps were of the miniature type. 

The following table shows the imports for the first 
three quarters of the year: 


First Quarter Second Quarter Third Quarter 


Number Value Number Value Number Value 
Carbon-filament..... 146,160 $2,382 453,012 $10,794 759,571 $18,027 
Metal-filament...... 303,590 4,687 659,084 13,970 2,184,032 47,309 





Total. . 449,750 $7,069 1,112,096 $24,764 2,943,603 $65,336 


At the Bureau of Foreign and Domestic Commerce it 
was stated that 85 per cent of the miniature, or Christ- 
mas-tree lamps, are from Japan. The remainder of the 
imports came largely from Canada and Chile. 





Government Refuses Proposals for 
Surplus Wire and Cable 


FFICIALS in the office of the director of sales of the 

War Department have refused to accept any of the 

proposals which were submitted Jan. 13 on approx- 
imately 1,710,000 ft. of telephone cable and 854,923 Ib. of 
copper wire. 

The material, which represents virtually all of the sur- 
plus copper wire and telephone cable held by the army, has 
been turned over to the surplus property division and is 
again being offered for sale. 

Among the bids which were opened Jan. 13 was one for 
the entire amount of the material, but War Department 
officials considered it too low to receive attention. Offers on 
all or any part of the material will be entertained. 

The greater part of the wire and cable is in the Phil- 
adelphia ordnance district. The remainder is stored at 
various depots throughout the country. The approximate 
quantities and descriptions of the cable and wire were given 
on page 45 of the Jan. 3 issue of the ELECTRICAL WORLD. 





Greater Demands Being Made on 
Midwest Jobbers’ Stocks 


EADING jobbers in the Middle West have more goods 
[= order than ever before in their history, and they 
expect this year’s business to break all records. Stocks 

in many cases are in excess of pre-war practice, but they 
are almost invariably below present requirements. Man- 
ufacturers’ branch and district offices have placed large 
orders on their factories to stock local warehouses, but the 
stocks are not being maintained. The demand is too 
great. Jobbers are being called upon more and more to 


perform the function of distributers. Central stations and 
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other utilities are buying more supplies from jobbers than 
ever before. This is because manufacturers are unable 
to make quick deliveries because of the uncertainty of the 
trend of prices and in some cases because of the lack of 
sufficient capital to buy reserve stocks. The contractor- 
dealers, rapidly increasing in number, depend almost en- 
tirely upon the jobbers to supply their requirements. Job- 
bers need bigger stocks to meet the greater demands be- 
ing made on them, but sufficient materials can rarely be 
obtained to keep existing storerooms full. Large orders 
which have been placed on the factories have resulted in 
comparatively heavy but infrequent shipments. When sev- 
eral orders are delivered simultaneously existing warehouse 
space is not always adequate. Looking to the future, that 
condition may be expected to occur more frequently, and 
there is consequently a tendency for jobbers to increase their 
warehousing capacity. Furthermore, some of the lines 
which have grown in importance during the last few years 
are relatively bulky and require more than the average 
storage space. 

In addition to getting larger warehouses, the jobbers 
show a strong inclination to put on more salesmen, and the 
same is true to some extent among manufacturers. Not 
that any special selling effort is necessary to dispose of 
goods in stock, but it is felt that salesmen can be used to 
advantage to help keep customers attached to the house, 
and in the case of jobbers’ salesmen, to help the new elec- 
+rical dealers with their merchandising problems. 





New England Market Looms 
Bright for 1920 


CONTINUANCE of great business activity well into 
At present year is anticipated by electrical supply 

jobbers in New England. Two points of uncertainty 
are prominent in frank discussions in the local trade—the 
possibilities of better deliveries and the future course of 
prices. A little more caution in buying for late shipments 
without price guarantees is becoming apparent among some 
of the older and more conservative houses. There is no 
general disposition to forecast any material recession in the 
volume of material required for distribution in this section, 
but here and there an oldtimer may be heard to express 
himself to the effect that there is at least a possibility of 
a turn downward in prices within a few months. One of 
these jobbers is now buying for no more than three months 
ahead. Others are buying for deliveries in early summer. 
In the main there is a disposition to purchase in quantity 
fast-moving material now running low in stocks, and to 
avoid accumulating heavy consignments of material which 
would involve large outlay and would be hard to dispose of 
at a profit should a general downward movement begin in 
prices. 

It is believed by some that deliveries stand a fair chance 
of improving as the year progresses. This opinion, which 
can hardly be called unanimous, is based upon the enlarge- 
ment of manufacturing facilities evident on almost every 
hand. New England electrical appliance producers are 
practically overwhelmed with orders at present, and even 
the makers of heavier products such as motors are embark- 
ing upon schedules of increased production. These bid fair 
to make a decided impression upon the market unless the 
present demand grows out of all bounds. Deliveries on wir- 
ing materials, with the exception of porcelain, have shown 
considerable improvement within the past few weeks, and 
much less is heard about shortages except in the case of non- 
metallic flexible conduit. This class of material is not com- 
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ing into New England in quantities which permit prodigal- 
ity in distribution, but wire, sockets, switches, and even 
tubes, are in better shape to meet current requirements 
than is sometimes believed. The demand for meters is 
ahead of the general supply; motors of moderate and 
smaller sizes are selling in amazing quantities, and a good 
transformer business ic forecast for the spring. Business 
building and factory construction work in New England 
are running into record-b.eaking totals each week; the elec- 
trical contractors bid fair to buy steadily for many months 
to come, and there is gratifying improvement in the col- 
lection situation in these circles. 

Expansion of jobbing establishments is an important 
evidence of business conditions in this section, and some 
new organizations have come into action, especially in 
Maine and Vermont, within the past few months. Com- 
petition to give service through hetter deliveries is very 
active, and in some cases saies show very close bids. Bos- 
ton now houses nearly a dozen live and vigorously managed 
supply jobbing establishments, some of whom have gone 
into new quarters or have enlarged or refurbished their 
premises within the year. A tremendous business is being 
done in domestic labor-saving appliances, and the outlook 
is for a continuance of these sales well through the year. 

There has not been much legislation lately which seems 
likely to affect the volume of trade in jobbing circles, nor 
is any extended discussion heard of such matters pending. 
The movement to increase industrial welfare activity con- 
tinues, and better lighting of factories, safeguarding 
machinery, and the provision of electric ovens and heaters 
for food warming tend to throw additional business to the 
wholesaler. Many jobbing houses are suffering from labor 
shortage, especially during the severe winter weather at 
this writing; but, by and large, relations are unusually 
good in the trade and between different branches thereof. 
The sale of the lighter appliances has fallen off consider- 
ably since the holidays, but it is expected this will pick 
up again in a month or two. Substantial commitments on 
appliances for table and boudoir service are being made in 
confidence, and the fixture business is thriving. 





High Record for Electrical Exports 
Set in 1919 


LECTRICAL exports for the calendar year 1919 
Fo moons to $89,089,711, which surpasses in value 

the exports of any previous calendar year. In only 
three items have the figures for 1919 been surpassed in 
any former year, namely, carbons, are lamps and carbon- 
filament lamps. Especially heavy foreign sales were made 
in batteries, generators, insulated wire and cable, metal- 
filament lamps, and motors, while miscellaneous material 
increased almost ten million dollars. 

This increase above 1918 of approximately 50 per cent 
in value of exports represents to some degree, of course, 
the higher prices that obtained during the past year. At 
the same time, it does represent also a good increase in 
volume of goods shipped. It must be remembered, how- 
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ever, that much of the material billed in the latter half 
of the year just past was booked in the early months of 
that year when prices were lower than at time of billing. 
It was not until the second quarter of 1919 that prices 
began to advance in any great amounts. 

At the same time, exports in the first six months were 
at the rate of $97,000,000 for the year. During this time 
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SEVEN YEARS OF ELECTRICAL EXPORTS 


much materia: was shipped from stocks or on short delivery 
and represented sales at relatively low figures.  Conse- 
quently it is apparent that a much larger volume of elec- 
trical material left the domestic market than in any former 
year, although in general prices ruled higher. 

Because of unfavorable rates of exchange it is expected 
that exports during 1920 will not equal those of 1919. Of 
the four main foreign outlets—Canada, South America, 
Europe and Asia—the exchange rates of Asia, excepting 
Russia, and South America, are rather favorable, while those 
of Canada and Eurepe are unfavorable. Consequently it 
would not be surrrising to find that Canada during 1920 
had to recede frum its present position as the single largest. 
outlet for United States manufactures. At the same time 
the tendency is for domestic manufacturers to open branch 
factorics in Canada, and this will lessen the amount of 
money that country will spend for foreign apparatus. 

The figures in the attached table include returns for 
December, 1919, which were $40,000 below those for the 
month of November. The table shows returns for each 
year for the past seven years and was compiled from sta- 
tistics of the Bureau of Foreign and Domestic Commerce. 
The chart portrays these annual sales more strikingly. 











] Articles Dec., 1918  Dec., 1919 1913 1914 1915 1916 1917 1918 1919 
WR sin kc kde cence pede dat eeeaeeatedubes $233,321 $477,102 $359,123 $635,522 $1,364,999 $2,025,250 $3,624,222 $3,178,437 $5,998,337 
Cia sc ck.ce ee newee 6s Gems we eu es duce 139,347 ee He roe ae ae aes *736,717 1,600,920 1,391,765 
Dynamos or generators... ......cccccccccccctes 344,034 583,025 2,374,122 2,372,816 1,872,191 1,867,565 2,356,780 3,363,349 5,799,885 
Ee ee bs ave kdeudncaeecds 88,678 32,648 415,774 295,966 374,113 313,771 622,731 847,327 =: 1,421,160 
Heating and cooking apparatus.................. 74,794 dil): See oe ee eee ee a SGP atin 1,256,533 686,339 1,579,757 
FIREONE WG GUNG CRUO. coo ccc ecccdccectcnizec 465,688 499,315 *1,256,865 1,321,451 2,761,609 4,343,577 7,187,951 5,604,114 8,815,212 
Interior wiring supply, including fixtures.......... 100,270 245,434 *408,253 591,136 882,981 901,657 1,405,772 1,428,615 2,319,498 
WEP NS aie ee cain 6 oi 5 Grd gt Alea ws te RR 128 1,088 134,053 42,782 23,968 15,467 16,418 14,139 16,893 
oo ST eee Cree 13,809 16,678 254,893 88,025 150,111 124.776 187,876 102,872 202,590 
DN PRON oo i 6.5 58 ce on 0% been cudnee es 229,903 311,308 301,791 278,061 873,862 1,420,309 2,884,675 3,369,192 4,674,317 
Magnetos, spark plugs, etc..............eeeeeeee 318,005 PEE. wtckecens. Seas avis sit ody - 1,757,848 2,749,705 3,034,775 
Meters and measuring instruments............... 122,311 ys d | Perr *157,386 657,129 884,241 1,213,278 1,887,925 2,891,307 
RR EE ORE eer Re nee 663,216 778,039 4,886,508 3,300,839 3,279,174 4,932,831 6,484,972 8,225,197 10,635,476 
Rheostats and controllers..............cccceeees 27,850 oo, Se ee et PR ie AR 3.8 pee *93,612 288,757 514.760 
Switches and accessories............cccccccecces 151,78 UME bas ce akel” dd aktemeae Pre ws -.-. *4,025,003 2,195,300 3,564,772 
Telegraph apparatus, including wireless........... 68,09 41,767 147,233 93,563 136,890 209,343 555,703 378,866 830,887 
TNS oa 00465 ob 106 bb bwacelee bce ae ek elaa cae 121,935 330,223 1,659,326 1,251,788 910,562 1,813,969 2,212,237 2,687,483 3,783,398 
PEs. at o~ ec deueedesnun coun akaen 195,18 297,869 872,661 934,312 704,373 1,051,168 1,747,884 3,528,673 3,787,851 
MG 5 89 he cid wiedeu bids tence mem esnes 1,829,636 2,127,070 15,126,761 8,599,468 10,316,548 19,740,151 21,107,867 17,845,376 27,827,071 

PES bi cad Martini ciara eae Mamata aiaeie donk eae $5,187,981 $6,665,660 $28,197,363 $19,963,115 $24,308,510 $40,244,075 $55,478,079 $59,982,526 $89,089,711 


* Figures begin with July. 
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Attempt to Build Good Will 
for the Industry 


does in the interests of electrical development will 

help the industry and thereby help itself, the 
Western Electric Company has undertaken in the general 
magazines of the better class an advertising campaign 
designed to promote public goodwill for the electrical] 
industry. The company frankly states that it is only to 
the extent that the whole industry prospers that it itself 
prospers and really serves. 

The advertisements will be conducted as an educational 
program in behalf of the electrical industry. They do not 
seek to sell any merchandise. They are written editorially 
about the central station, the contractor, the engineer, the 
telephone companies, the architect, the railroad. The com- 
pany states that it occupies as manufacturer and jobber 
a neutral zone, holding no brief for one department of the 
industry as against the other. But it has chosen to speak 
for those organized divisions of the industry which the 
American public recognizes as serving it. 

The campaign is using only half pages, but in selecting 
the mediums care was taken to use those magazines which 
have what is generally recognized as the more intelligent 
and prosperous class of readers. 


Weve: the thought firmly in mind that anything it 





Metal Market Situation 


There is very little activity in the copper market, the 
business transacted being for the most part the every-day 
run of small-lot sales. Producers are still holding to 19 
and 19.25 cents a pound for spot and first-quarter delivery, 
while the outside market price is 18.50 to 18.75 cents a 
pound. This latter market, however, is somewhat weaker 
than it was ten days ago, and without doubt a lower price 
than that quoted could be obtained were there any chance 
of disposing of appreciable tonnages. For second-quarter 
delivery the outside market is quoting 19.25 to 19.50 cents, 
which is on a par with producers’ prices. The latter, how- 
ever, are not pressing the market to purchase for long ship- 
ment at prevailing prices as they feel that a more active 
market will develop before the first quarter is ended with 
a consequent slight rise in prices. 

Buying for export has fallen off considerably, especially 
to European countries. There has been a noticeable de- 
crease in cargo space to that continent noted, with the 
result that some steamers have been diverted from trans- 
atlantic routes to South American trade. During the past 
few days exchange rates have reached hitherto untouched 
low values. It is expected that unless this exchange con- 
dition takes a turn for the good the heavy copper exports 
to Europe in 1920 will fall far below what the trade believed 
would be attained. 

The government offers for sale 3,000,000 lb. of grade A 
spelter now located at the United States government ware- 
house No. 188, East Springfield, Mass. 





NEW YORK METAL MARKET PRICES 
-—— Jan 27 — —— Feb. 3 —. 
Copper: s £ 8 d 
London, standard spot............. 19) 05 0 19 860 0 
Cents per Pound Cents per Pound 


ELECTRICAL WORLD 


MN ois 5 dpe aetbarew wai 19.50 19.09 to 19.25 

Ns os d.os6oas chine en ees 18.75 to 19.00 18.50 to 18.75 

re kes an kd édebbink Aden 18 3 18.25 

Wire base...... 22.25 22.25 
Lead, trust price. . .50 8.50 
eee as, er ree ee 11.123 11.50 
ES TT PEC ee 43.00 43 00 
Sheet zinc, f.o.b. smelter............. 12.50 12.50 
Es. Lik oo ca neanes eas 9.50 9.20 to 9.30 
Tin, straits..... Rian ae ee 62.50 , 
Aluminum, 98 to 99 per cent 31.50 to 32.50 31.50 to 32.50 





OLD METALS 


Cents per Pound 


Cents per Pound 


Heavy copper and wire........... 17.75 to 18.00 17.75 to 18.00 
I ona osnis bbs & 10.00 to 10.50 10.09 to 10.50 
Ns tek 6s vio 400 bw 68 8.50 to 9.00 9.00to 9.50 
Lead, heavy...... 6.75 to 7.00 7.00to 7.25 
Zinc, old scrap... 5.00 to 5.25 5.00to 5.25 
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business last week. In the Middle West another coal 

shortage has begun to curtail output of several factories 
supplying the electrical trade; in the New York territory 
the influenza epidemic has hit the ranks of electrical con- 
tractors and supply jobbers, and in outlying districts the 
cold weather has temporarily stopped some building. In 
the Seattle district trade was quiet, while in the Portland 
territory it was good. The South and New England report 
vigorous trade. 

Building, as a whole, continues at a high rate, and large 
amounts of new work are being laid out for the spring. An 
embargo on freight out of Pittsburgh for New York has 
badly curtailed shipments of steel products. Car shortage 
is holding up shipments in most districts. Factory output 
is not reaching the trade in quantities sufficient to be set 
aside as stock. 

A feature in the jobbing market, very apparent in the 
past three weeks, is the increasing number of orders being 
placed with jobbbers without recourse to quotations. 


G bosiness| factors contributed to a slight diminution of 





NEW YORK 


Jobbing business has dropped off a bit this week. The 
influenza epidemic has badly curtailed clerical, sales and 
delivery forces in addition to the wiremen actually on the 
job. Consequently some jobbers are having difficulty in 
filling orders even where they have the stock. The cold 
weather is another contributory cause. There is no better 
supply of the common run of wiring materials. Lamp 
stocks in the smaller wattages are building up again, al- 
though they still are below standard. 

An embargo was placed on freight out of Pittsburgh for 
New York and Hoboken on Jan. 26 and by Feb. 5 had not 
been lifted. Consequently stocks of steel materials in 
New York warehouses are in still worse condition than a 
week ago. 


Jobbers report increasing ordering without quotations. 
Cross-Arms.—Fir cross-arm prices advanced 11 per cent 


on Jan. 28. Shipments are coming in to Eastern ware- 
houses in good amounts and buying is heavy. 


Line Material.—January ordering has been in good vol- 
ume on all pole-line materia!s. Much of it has been with- 
out previously obtaining quotations. Warehouse stocks 
are building up. 

Friction Tape.—One line of ordinary splicing tape has 
just advanced 5 cents to 45 cents a pound in large lots. 

Lamps.—Stocks of 25, 40 and 50-watt lamps are still 
short but are improving. The 75-watt and 100-watt gas- 
filled lamp stocks are not very good. 

Rigid Conduit.—Shipments are just from hand to mouth 
from both manufacturer and jobber. From $80 to $85 for 
1000 ft. is being asked generally for 4-in. black, although 
as low as $75 has been quoted. 

Non-Metallic Flexible Conduit.—Jobbers can not begin 
to supply the demand from outlying districts, and no im- 
mediate relief is in sight. 

Porcelain.—Shortage in nails is holding up shipments and 
use of “Nail-it” knobs. Cleats, too, are short, while the 
supply of tubes is fair. Some remittances accompanying 


orders for porcelain have been returned. 

Air Heaters.—Stocks are fair but deliveries are rather 
slow. The opinion seems to prevail that all stocks that 
can be acquired will be sold, and the season’s hold-over 
will be light. 
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Boxes.— Reports show an. increase of 10 per cent as of 
last week on sheet-iron boxes for small panels, cut-outs 
and switches. Push-button switch boxes are short. 

Flexible Armored Conductor.—From $88 to $92 for 1000 
ft. of No. 14 double strip is being quoted. Lock-nuts and 
bushings for this material are very scarce. 

Wire.—There is plenty of No. 14 rubber-covered wire at 
$11.50 to $12 in 1000-ft. lots. 

Metal Molding.—New York stocks are badly depleted 
because of an embargo on that city on shipments out of 
Pittsburgh. Prices are on a regular basis and have been 
holding steady. 





CHICAGO 


The outstanding feature of trade conditions is the uncer- 
tainty of prices, with a general trend upward. Unless 
deliveries can be made out of stocks, quotations in numerous 
lines are made on basis of delivery. Manufacturers of por- 
celain cannot supply the demands of manufacturers of 
sockets, switches, bell-ringing transformers, etc. This 
accounts to a large extent for poor deliveries on such items. 
The steadily increasing prices on porcelain are expected 
to be reflected in all fittings using this material. Three 
to five weeks’ delivery is being quoted on poles and cross- 
arms. Weather and labor conditions have curtailed the 
supply of poles, and as a result stocks are very low on some 
sizes. The demand is excellent, and jobbers are predicting 
that this year will exceed all others in respect to line ma- 
terials. One of the central stations in the Middle West 
has decided to install a number of automatic rotary con- 
verter substations. Dealers are evidently anticipating their 
demands for fans as manufacturers report the receipt of 
orders for more fans than ever before at this time of the 
year. A large central station in this section has placed a 
three-hundred-thousand-dollar order for oil and air-break 
switches. Building permits in Chicago for the week ended 
Jan. 31 amounted to $2,300,000, which shows a considerable 
increase over the past few weeks. 

Wire.—The wire situation remains about the same. 
Stocks are fair, but jobbers are not out looking for busi- 
ness. No. 14 is quoted at $14 per 1,000 ft. in lots of less 
than 5,000 ft. and at $12.50 per 1,000 ft. in 5,000-ft. lots. 
No. 12 is quoted at $19 per 1,000 ft. in 5,000-ft. lots and $17 
in 10,000-ft. lots. Weatherproof triple braid is on a 28-cent 
base and in quantities of less than 100 lb. is quoted as 
follows: No. 6, $34.25 per 100 lb.; No. 8, $35.25; No. 10, 
$37; No. 12, $40.75. In lots of from 100 Ib. to 500 Ib. the 
price is about $2.50 per 100 Ib. less. 

Poles.—Pole stocks are rather low with 7-in., 35-ft. and 
40-ft. Western cedar practically off the market. Prices 
f.o.b. Chicago for Northern and Western cedar are as fol- 
lows: Northern cedar, 6-in., 25-ft., $3.85; 6-in., 30-ft., 
$6.80; 6-in., 35-ft. $9.05; 7-in., 40-ft., $15.95. Western 
cedar, 6-in., 25-ft., $40.70; 7-in., 30-ft., $10.10; 8-in., 35-ft., 
$15.10; 8-in., 40-ft., $17.05; 8-in., 45-ft., $23.35; 8-in., 50-ft., 
$28.05; 8-in., 60-ft., $38.65. 

Cross-Arms.—On Jan. 28, cross-arms advanced from 12 
to 20 per cent. Washington fir arms, 33 in. x 43 in., in lots 
of less than 1,000 lineal feet, are quoted per 100 as fol- 
lows: 3-ft., two-pin, $66.15; 4-ft., four-pin, $88.20; 6-ft., 
four-pin and eight-pin, $132.30; 8-ft., six-pin and eight- 
pin, $176.40; 10-ft., twelve-pin, $220.50. 

Pole-Line Hardware.—Jobbers are anticipating an in- 
crease in price for pole line hardware. 

Cleats—The demand is for two-wire and three-wire 
cleats, and this particular item is stocked fairly well. Two- 
wire and three-wire cleats are being quoted at $34 per 1,000 
in quantities of less than 3 bbl. and $32.50 for é bbl., with 
the price of barrel lots at $30.60 per 1,000. 

Solder.—This is one item that is easy to obtain. Bar 
and wire solder is being quoted at $47.50 per 100 Ib. in 10-Ib. 
to 50-lb. lots and at $45.50 per 100 Ib. in 50-lb. to 100-Ib. 

Schedule Material.—Schedule material of all classes re- 
mains about the same with stocks somewhat spotty. The 
popularity of the convenience outlet has made it difficult 
to obtain flush receptacles, some jobbers being entirely 
sold out. 
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Washing Machines.—The advent of the popular-priced 
washing machine is being watched with interest. The stan- 
dard machines are now selling up to $200; and the demand 
is in excess of the supply. 

Controllers.—Middle Western manufacturers of con- 
trollers show an uncertainty regarding future prices. The 
last advance was made in July, 1918. Since that time mate- 
rials have advanced to such an extent that an increase in 
price of products seems inevitable. Sheet metal of Nos. 
18, 20 and 22 gage, used for controller covers, is very short, 
and orders are being held up on this account. 





BOSTON 


Vigorous trade activity characterizes the New England 
electrical market this week. In some quarters business is 
increasing at a rate surpassing all previous records. Build- 
ing operations continue to exceed greatly those of last 
year. Collections were very good in January, but there 
is a disposition among the larger jobbers to watch credits 
more carefully. Appliance sales fell off in January as com- 
pared with December, but in some cases the business han- 
dled last month was considerably in excess of that of a 
year ago. Stocks are very spotty, but current require- 
ments are being met reasonably well. There is a tendency 
toward longer deliveries in motors, rigid conduit, washing 
machines and vacuum cleaners. There is little uniformity 
as to stocks among competing jobbers, and this is leading 
to quite a little inter-organization business. The United 
Electric Light Company, Springfield, Mass., is in the mar- 
ket for a 20,000-kva. turbo-generator. The Boston Edison 
company will erect an outdoor substation in Weymouth 
to serve shipbuilding interests and facilitate interconnec- 
tions southward. Hydro-electric companies in New Eng- 
land are suffering from low water and existing steam 
plants are heavily burdened. Prices are firm, with ad- 
vances registered within the past few days in washers 
and cleaners. 


Wire.—Paper-insulated cable is in considerable demand 
for central-station service. Rubber-covered base holds firm 
at 30 cents, with weatherproof 28.5 to 30 cents and bare, 
23.5 to 24 cents. Deliveries just now are good on smaller 
sizes of wire, especially in factory consignments. No. 14 
rubber-covered, double-braided wire brings $16.25 per 1000 
ft., and single-braided $11.80. 


Non-Metallic Flexible Conduit.—Fair stocks are reported 
here and there, but sales are being closely controlled. The 
3z-in. size brings $34 per 1000 ft. in coil to 1000-ft. lots, 
and the j-in. size $36. 


Flexible Armored Conductor.—Conditions are easier as to 
supply. One large jobber has 158,000 ft. of No. 14 double- 
strip on the road to his warehouse for early delivery. 
Buyers are obliged to take either double strip or single strip 
as supplied. The single-strip No. 14 brings $95 per 1000 
ft. in coil to 1000-ft. lots; less than coil; $100 per 1000 ft. 

Metallic Flexible Conduit.—Prices are firm, with 15 per 
cent off list in coil lots. Stocks are only fair. 


Outlet Boxes.—In common with all steel products, these 
are none too plentiful. The demand is good, with 3-in. 
round boxes quoting at 20 cents list. 

Rigid Conduit.—Jobbers with close connections with steel 
mills are faring fairly well for the moment. Prices are 
firmer, 3-in. black pipe being quoted at $83.75 and 4-in. 
white pipe at $90 per 1000 ft. Famine conditions are feared 
in the future. 

Motors.—Stocks are shot to pieces. Some manufacturers 
are refusing orders for fractional-horsepower motors. 
Single-phase motors are very short, twenty-two weeks’ 
delivery being quoted on 3-hp. outfits. Recent price ad- 
vances have not yet included all the larger producers. 
Second-hand dealers are buying new motors in order to 
meet the demand. 


Insulating Material——Porcelain products are harder to 
obtain than almost any other fast-moving material. Lim- 
ited stocks, however, satisfy the most acute demands. 


Appliances.—Retail sales are holding up well compare, 
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with last year. Portable lamps are being sold at reduc- 
tions in some quarters to clear stocks. Ranges are quiet. 
Washers and cleaners are moving rapidly, and night manu- 
facturing of the latter has begun in Massachusetts. Fair 
stocks of electric refrigerating outfits are being concen- 
trated in jobbing hands, one dealer reporting $20,000 worth 
on hand. Price advances of about 10 per cent are noted on 
washers and cleaners, the copper tank outfits maintaining 
the lead. 





ATLANTA 

Business in the territory has again hit its stride, the 
slackening due to the holiday and inventory period being 
replaced by a volume of business equal to that of the early 
part of last December. All lines report very limited stocks 
of material on hand and considerable difficulty in obtaining 
new supplies. Little hope exists of this condition being 
bettered materially in the very near future. There is a 
growing conviction on the part of all jobbers that demands 
will far outrun the supply in virtually all lines during the 
heavy spring season. 

Building permits valued at $4,473,000 were taken out in 
the twenty-three principal cities of the district during 
December, while the January permits in Atlanta alone 
approximate $1,500,000. The construction of an additional 
number of large apartments has been announced. 

It is the general opinion that a raise of the re-discount 
rate will not work a hardship on any of the legitimate ac- 
tivities in this section, but it will undoubtedly check the 
tendency of certain parties to place heavy orders for mate- 
rial for speculative purposes. Car shortage is making 
deliveries on poles rather slow and is otherwise having an 
adverse effect on shipping conditions in general. 


Conduit.—The jobbers report only a fair stock of the 
larger sizes of rigid conduit, while a shortage of 4-in. and 
j-in. still exists. The following prices prevail: 2,500 lb. 
to 5,000 lb., 4-in. black, $8.29 per 100 ft.; 1l-in., $16.52; 
14-in., $26.29; 2-in., $36.37. 

Wire.—Some stocks of wire have been accumulated, and 
with the exception of No. 10 and No. 12 rubber-covered, 
and No. 6, No. 8 and No. 10 weatherproof, jobbers are mak- 
ing stock shipments in limited quantities. This condition, 
however, cannot continue unless the poor shipments im- 
prove. 

Non-Metallic Flexible Conduit—The demand continues to 
exceed the supply. Local stocks are exhausted and ship- 
ments are slow. Prices are quoted, s%-in., $30 per 1,000 
ft.; 3-in., $36 per 1,000 feet. 

Flexihie Armored Conductor.—There are virtually no 
stocks in the territory, and the best shipments promised 
are three to four months. Heavy orders are being placed 
even in the fare of these slow shipments with the hope of 
obtaining a no rtion at least of the requirements. Jobbers 
are quoting Nu. 14 single strip, lots of 2,500 ft. to 5,000 ft., 
$102 per 1,000 feet. 

Poles.-.Jobbers report fair stocks of chestnut and cypress 
poles on railroad sidings, but car shortage is causing dif- 
ficulty in delivery. There is a growing tendency to use 
cedar poles instead of chestnut, because of the greater ease 
of handling the former type. Prices quoted: chestnut, 30 
ft., 7-in. tops, $7.25; 35 ft., $8.75; cedar, 30 ft., $13.50. 

Cross-Arms.—Brisk movement of cross-arms and pole- 
line hardware is being experienced. Stocks of fir arms are 
reported good, with shipments sufficient to maintain rea- 
sonable stocks. 

Washing Machines.—One of the large manufacturers 
announces a list price advance of $15. Other washing- 
machine manufacturers will undoubtedly make advances 
during the coming week. The demand for the swinging 
wringer type of machine exceeds the supply. 

Schedule Material.—Despite brisk demands, the accumu- 
lation of stocks in the latter part of the fall enables job- 
bers to meet the demands with reasonable satisfaction. 
Fair shipments continue, but jobbers express the opinion 
that there will be a shortage of this material within sixty 
days. 
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SAN FRANCISCO 


February rain is needed, particularly in the northern 
central valley, unless bad crop conditions are to result. 
Artificial irrigation is not a panacea this year because the 
power companies have not the power to care for the addi- 
tional load. 


Sewing Machines.—Kumors of a pig raise in prices from 
various sources and an actual increase on some machines 
caused a demand that was, on the face of it, for protection 
and which will be reflected in sales for February and 
March. Dealers are well stocked. New prices, averaging 
$56 for the vibrating style and $74 for the rotary style, are 
considered by many dealers to be temporarily prohibitive. 


Washing Machines.—The market for nationally adver- 
tised washing machines is considerably hurt by the efforts 
of certain Eastern agents to appoint dealers as district 
agents, give them liberal terms on carload lots and recom- 
mend that the prices be raised to the level of really high- 
grade machines. Coast prices on standard machines have 
recently increased, now standing at $150 for stationary and 
$160 for swinging-wringer type, family size. 

Farm Plants.—Winter conditions have curtailed the de- 
mand through relaxation of sales effort, but the prospects 
for 1920 are very bright. Small pumping outfits are being 
sold in this connection. Several companies are advertising 
a so-called bargain or lump sum offer, allowing about 
a 15 per cent discount on a quantity of 32-volt devices such 
as washers and vacuum cleaners sold in connection with 
the farm plants. Not much attention has been paid to 
this side of the business, the average agent being con- 
tented if he can sell a plant and a string of iamps. The 
demand for other devices has come principally from the 
consumers without much solicitation. Furthermore, deliv- 
eries on 32-volt appliances have been very poor. 





SEATTLE—PORTLAND 


Quiet trade conditions with minimum sales volume here- 
tofore reported still continue. Business for the week past 
shows no particular improvement, and from present indi- 
cations the coming week’s business will show no noticeable 
difference. This condition obtains in face of a notable 
increase in activity of real estate during January over the 
same month last year, and regardless of the amount of 
new construction. Building is much more active than it 
was at this time last year, and if more stability were 
reached in material prices and prospective builders could 
be more certain of the labor situation, the undertakings 
already planned for this year would keep building very 
active until late in the fall. However, authorities state that 
both of these problems are becoming less acute and the 
building outlook for Seattle and the Puget Sound district 
is decidedly encouraging. 

In Portland, general business conditions are reported 
good, the volume running about the same or perhaps a 
trifle better than a year ago. The demand for washing 
machines continues. It is predicted that there will be an 
extreme shortage of practically all wiring supplies during 
the coming year, as manufacturers point out that part of 
the shortage in stocks is due to the lack of raw material 
in the factories. Central stations and retailers report a 
slight increase in range sales during the past ten days, and 
that casual inquiries are evolving into orders. Installa- 
tions of considerable magnitude are to be made soon in two 
large apartment houses now under construction. 

Motors.—There is unusual activity in the electrification 
of lumber mills, and the demand for motors for this class 
of work is hard to supply. Shipments from the east are 
extremely slow; from five to six months seems to be about 
the best that can be promised, and in some cases they may 
even exceed this time. Stocks in most lines are very diffi- 
cult to get even on orders which have long been placed. 
In Seattle stocks are in fair shape and shipments are com- 
ing through fairly well. 

Wire.—Owing to decrease in aemana, particularly from 
shipyards, and the fact that residence work has not fully 
opened up, jobbers’ stocks are in fair shape. 
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NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 

















Portable Oil Pump 


A compact apparatus that can be 
wheeled up to a machine tool in a shop 
for the purpose of pumping lubricating 
oil to the cutting tool has been de- 
veloped by the Fulflo Pump Company, 
Blanchester, Ohio. This machine is 
designed to be used on cutting ma- 





PORTABLE OIL PUMP 


chinery which only occasionally needs 
lubricating on the cutting tool and also 
in case of emergency on a machine 
usually equipped with a lubricating 
system. The total height of the ma- 
chanie is 14 inches, permitting it to be 
rolled under shop equipment. The 
pump and motor are covered to protect 
them from liquid and dust. The motor 
cords may be attached to the ordinary 
110-volt lamp socket. 





Separatorless Storage Battery 


The Electrolyte Storage Battery 
Company, Philadelphia, Pa., is offering 
a storage battery in which separators 
are not employed. 





Electrically Heated Glue Pot With 
Automatic Temperature 
Control 


A glue pot designed to automatically 
maintain its contents at the proper tem- 
perature without variation greater than 
two degrees has been recently devel- 
oped by the Steam Electric Products 
Company and is now nationally distrib- 
uted by the Bennage Company, 322 
Euclid Avenue, Cleveland, Ohio, and 
distributed in the East by the New 
York Appliance Company, Times Build- 
ing, New York City. 

The glue pot proper, which has a 


capacity of 3 pints and is made of cop- 
per, is sct in an outer kettle containing 
water. In the base of this kettle is the 
electric heating element. A _ special 
liquid which boils at the proper tem- 
perature for glue is hermetically sealed 
in a brass tube connected with a con- 
trol gage. The pressure developed in 
the tube and communicated to the gage 
opens and closes the circuit so that the 
intermittent electric current maintains 
the proper temperature. 





Farm Lighting Plant 


A built-in switchboard and a water- 
cooling system with a cast-iron hopper 
are the particular features of a new 
farm-lighting plant which is being 
built by the Drury Engineering Co., 
Evansville, Ind. This unit is equipped 

















RADIATOR AND SWITCHBOARD BUILT-IN 
THE PLANT 


with an outboard 34-in. pulley and it 
is able to deliver 2.5 hp. to belt-driven 
equipment. It is fitted out at the same 
time with an 800-watt generator liber- 
ally designed for overload rating. It 
operates at a speed of 1100 r.p.m., 
which is the medium speed in the line 
of farm-lighting equipment being built 
by the Drury Engineering Company. 





Duplex Call Switch for Hospitals 


Two single-call switches, installed on 
each side of a duplex receptacle and 
all mounted in one brass plate, make 
up the duplex hospital call switch re- 
cently developed and put on the mar- 
ket by the Cutler-Hammer Manufac- 
turing Company, Milwaukee, Wis. 
Each call switch has a pull chain with 
a linen cord extension and an “off” 
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button which protrudes through the 
switch plate and serves to indicate to 
the attendant which patient called. 
The switch is said to be silent in opera 
tion and contains no exposed live parts. 
The two receptacles provide convenient 
means for connecting bed lamps, heat- 
ing pads, ete. 





Outdoor Service Foot Warmer 

An electric foot warmer to relieve 
outdoor workers from the discomfort 
of cold feet in winter weather has been 
developed by the Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa. It is waterproof and 
is made in one piece with feet to raise 
it an inch above the floor or ground. 
Two sizes are manufactured, one of 
which, measuring 14 in. x 20 in., is 
provided with a _ three-heat snap 
switch to regulate the pewer con- 
sumption to 200, 100 or 50 watts at 
120 volts or to 200 watts at 240 volts. 
The smaller type, 12 in. x 16 in., is 

















KEEPS FEET WARM IN WINTER WEATHEI 


rated 200 watts at 120 volts. Sia 
feet of cord with a snap switch is 
supplied with each warmer, the rubber- 
insulated cable entering the warmer 
through a  bell-mouthed waterproof 
fitting. 





Washer of Rocker Type 


Only seventeen moving parts are in- 
cluded in the make-up of the “Wayne- 
100” rocker-type washer manufactured 
by the Wayne Manufacturing Com- 
pany, St. Louis, Mo. Other features 
of the machine are oilless bearings 
requiring no oil pan and an easily 
removable tub that can be replaced if 
necessary because of injury, accident 
or wear and tear. It is claimed fur- 
ther that the removable-tub feature 
makes the machine easier to clean. 
The frame of the machine is of channel] 
and angle steel welded, and the panels 
are of japanned sheet steel. The tub 
is made of copper heavily tinned inside. 





Portable Electric Milking 
Machine 


For dairies with eight to twenty 
cows a small electric milking machine 
mounted on wheels so that it may be 
moved easily has been developed by the 
Sharples Milker Company, West Ches- 
ter, Pa. Two cows are milked at once. 
The milker may be operated from a 
farm-lighting plant of 3-kw. rating. 
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Fuse Plug Has Six Lives 
Six fuse wires which may be put in 
use successively after each is blown 
are the feature in the construction of 
the “6 in 1” fuse plug which is being 
made by the Moss-Schury Manufactur- 











INTERIOR VIEW 
FUSE CHANGED BY TURNING DISK 


ing Company, 1226 Majestic Building, 
Detroit, Mich. After a fuse has blown 
the top cap of the plug is looscned by 
partly unscrewing and then a new 
fuse is put in circuit by turning a disk 
to the right. 





Rubber Insulator for End Splices 


For use on‘end splices in outlet boxes, 
junction boxes and fittings and in fix- 
tures,’ the Elasticap Company, Hobo- 
ken, N..J., is putting out new code 
rubber splice insulators, called “Elas- 
ticaps,” designed to eliminate ground- 
ing and prevent short circuits. The 
device is like a small rubber “hood” 
and is slipped on a splice where No. 
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14, No. 16 and No. 18 wires are spliced 
together in two-wire or three-wire com- 
bination. The first issue, or house- 
wiring size, will correspond in color to 





RUBBER CAP COVERS BARE WIRE ENDS 


the usual rubber insulation on wires 
and will be known as the “2 No. 14 
size.” 





Talking Machine Light 


4 four-volt dry battery-equipped 
light for mounting directly on the 
side of a talking machine has been 
developed by the Standard Accessory 
Corporation, Milwaukee, Wis. The 





LIGHTS RECORD AND NEEDLE 


lamp may be kept lighted permanently 
or may be controlled by means of a 
spring switch which when released cuts 
off the light. 














Notes on Recent Appliances 











Storage Battery Cell Tester 


H. B. Shontz Company of 157 West 
Fifty-fourth Street, New York City, 
has now placed on the market a storage 
battery cell tester which shows by com- 
parative readings of a volt-ammeter 
the condition of each cell of a storage 
battery. 


Pull Switch 


The Luminous Unit Division of the 
St. Louis Brass Manufacturing Com- 
pany of St. Louis, Mo., is making a pull 
switch for its Brascolite reflectors. 


Telephone Cable Terminal 


An air-tight cable compartment con- 
taining a telephone-cable terminal has 
recently been brought out by the Re- 
liable Electric Company of 411 South 
Sangamon Street, Chicago, Ill. 


“Usalite” Flashlights 
The United States Electric Manufac- 
turing Corporation of 116 Duane 
Street, New York City, has placed on 
the market its “Usalite” flashlight 
which is claimed to have special con- 
structive features. 





Fish Wire 
Hatheway & Knott, Inc., of 120 Lib- 
erty Street, New York City, agents for 
the Rattan Manufacturing Company 
of New Haven, Conn., has announced 
a flat, flexible, spring wire which can 
be obtained in several sizes. 


Current Top 
The “Notherlite” current top, which 
fits between the parts of a two-piece 
attachment plug and receives either an 
Edison base lamp or a plug cap is being 
made by the Esler Electric Manufac- 
turing Company of Marion, Ind. 


Sockets and Rosettes 
Two weather-proof sockets, a rosette 
and a receptacle, have been placed on 
the market by the Crescent Electric 
Company of Mansfield, Ohio. 


Heating Devices 

A table stove, an electric heater and 
a blue-steel electric oven are products 
being distributed by the Electrical Sales 
Company, People’s Gas Building, Chi- 
cago, Ill., for the Bestov Manufactur- 
ing Company of 1801 Twentieth Ave- 
nue, Seattle, Wash. 
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Electric Gas Lighter 


The Safety Gas Lighter Corporation 
of Roanoke, Va., has introduced an 
electric gas lighter for use in hotels, 
restaurants and residences. 


“Silver Star” Washer and 
Wringer 
The Star Washing Machine Manufac- 
turing Company of 549 Quincy Street, 
Chicago, IIl., has placed on the market 
an electric clothes washer with a swing- 
ing reversible wringer. 


Searchlight 


A commercial searchlight for use on 
either land or sea has recently been 
brought out by the Sperry Gyroscope 
Company, Manhattan Bridge Plaza, 
Brooklyn, N. Y. 


Display Case 
The Viking Sign Company, Inc., of 
560 Seventh Avenue, New York City, 
has brought out a sign with illuminated 
letters for show windows and stores. 


Coronaless Aerial System 


A high-tension coronaless aerial sys- 
tem for use with X-ray tubes has been 
placed on the market by the Engeln 
Electric Company of Euclid Avenue and 
Forty-sixth Street, Cleveland, Ohio. 


Bristol Recording Instruments 


A line of strip chart electrical record- 
ers, including ammeters, voltmeters, 
wattmeters and frequency meters, fur- 
nished for switchboard mounting, wall 
mounting or for portable service have 
been brought out by the Bristol Com- 
pany of Wat2rbury, Conn. 


Fabricated Pole Extension 


S. W. Hull & Company of 3729 Pros- 
pect Avenue, Cleveland, Ohio, has 
xplaced on the market a fabricated ex- 
tension made of steel angles with lace 
bar reinforcing. 


Lamp Dimmer 
The Anylite Electric Company of 
Fort Wayne, Ind., has added the “Uno” 
thread to its light controller. 


Fire Pump 


A motor and gasoline-engine driven 
fire pump has been brought out by the 
Lea-Courtney Company of Newark, 
N. J. 


Battery Drill 
An improved drill for use in making 
battery connections has been introduced 
by Edward Gustafson of the Electric 
Shop, Centerville, S. D. 


Dimmer Bank 


The Cutler-Hammer Manufacturing 
Company of Milwaukee, Wis., has 


brought out a dimmer bank using artis- 
tic colored lighting effects such as are 
produced in theaters for assisting in 
the display of women’s apparel in 
prominent 
stores. 
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THE ILG ELECTRIC COMPANY, Chi- 
cago, is erecting a new two-story building, 


reinforced concrete, to cost $300,000. 
CARL F. BRENNAN and A. C. Mc- 


QUILLEN have associated to do electrical 
engineering, designing and _ construction 
work. Their office is at 348 Keyes Avenue, 
Watertown, N. Y. 

THE LIONEL CORPORATION, Irving- 
ton, N. J., will erect a new two-story struc- 
ture, 34 ft. x 33 ft, at its plant on 
Twenty-first Street. 

THE HEMCO ELECTRIC COMPANY, 
246 Third Avenue, New York City, has pre- 
pared plans for improvements and altera- 
tions to its plant to cost $12,000. 

F. W. SINRAM, for several years gen- 
eral manager of The Van Dorn & Dutton 
Company, Cleveland, and president of the 
American Gear Manufacturers’ Associa- 
tion, was elected president of The Van 








F. W. 


SINRAM 











Dorn & Dutton Company at the last meet- 
ing of the board of directors of that com- 
pany. Franklin Schneider at the same 
time was elected vice-president of the 
company. He is also president of The 
Van Dorn Electric Tool Company of 
Cleveland. 

USE OF HEATING DEVICES IN GEN- 
ERAL ELECTRIC PLANT.—The General 
Electric Company apparently does not wish 
to belong to the class of “barefooted cob- 
blers’ children,’ for it has just completed 
a canvass of its Schenectady plant, showing 
no less than 1,524 electrically heated appli- 
ances in use. This plant employs about 
23,000 persons. A summary of this canvass 
shows 165 ovens, 216 furnaces for temper- 


ing, annealing, etc., 62 high-current ma- 
chines, 87 melting pots, 195 hot plates, 93 
glue pots, 9 oil-tempering baths, 13 are- 


type furnaces, 360 soldering irons and small 
hand devices and 324 small miscellaneous 
devices. These devices carry a total load 
of 12,154.5 kw. Of this load 5,341 kw. is 
connected to ovens and the smaller heating 
devices and 6,813.5 kw. to the arc-type 
furnaces and high-current machines. 


STEINMETZ MOTOR CAR CORPORA- 
TION FORMED.—The Steinmetz Motor Car 
Corporation, with executive and sales offices 
in the Ziegler Building, 512 Fifth Avenue, 
New York City, has been chartered under 
the laws of the State of Maryland with a 
capital of $2,000,000, to manufacture a new 
type of lightweight electric delivery truck 
and an improved electric2! industrial car 
for use in manufacturing plants. 30th cars 
are the invention of Dr. Charles P. Stein- 
metz, chief consulting engineer for the Gen- 
eral Electric Company, Schenectady, N. Y. 
Dr. Steinmetz will act as consulting engi- 
neer to the Steinmetz Motor Car Corpora- 
tion and is a member of its board of direc- 


tors. The company has acquired a manu- 
facturing plant at Baltimore, Md. The officers 
of the corporation are: A. Robert Elmore, 
president; J. P. Story, Jr., vice-president 
and treasurer; Nelson H. Truett, secretary. 
The board of directors includes: Herbert A. 
Wagner, president Consolidated Gas, Elec- 
tric Light & Power Company, Baltimore, 
Md.; William F. Ham, president Washing- 
ton Railway & Electric Company, Wash- 


ington, D. C.; Lindsay Hopkins, banker, 
director American Hide & Leather Com- 
pany; Guy Scott, president Continental 


Trust Company, Washington, D. C.; J. P. 
Story, Jr., of Story & Cobb, Washington, 
D. C., and Charles P. Steinmetz. The 
principal feature of Dr. Steinmetz’s truck 
is said to be the elimination of excessive 
weight. 

THE ELECTRICAL ENGINEERS’ 
EQUIPMENT COMPANY suffered a loss by 
fire at its general offices, 710 to 714 West 
Madison Street, Chicago, on the night of 
Jan. 13. This did not affect the company’s 
manufacturing, stock and shipping depart- 
ments at 711 to 715 Meridian Street. The 
factory is running at full capacity, so there 
should be no delay in the shipment of orders 
now in production. Regular deliveries can 
be promised on new orders. All mail should 
be addressed to 711-15 Meridian Street, 
Chicago, until further notice. 


THE CUTLER-HAMMER MANUFAC- 
TURING COMPANY, Milwaukee, Wis., is 
devoting new floor space to the industrial 
electric heating department. This is in 
addition to the space formerly used for 
manufacturing household electric appliances 
such as flatirons, toasters, table stoves, etc., 
which, the company states, have been dis- 
continued. The industrial heating line, which 
now is being expanded, includes such prod- 
ucts as the electric space heater, soldering 
irons, lindtype-pot heaters, metal-melting 
pot, chocolate warmers for candy factories 
immersion water heaters, circulation water 
heaters, tailors’ irons and heater units for 
application to all types of machinery. 


M. R. EVANS and J. B. HARRIS, JR., 
have resigned from the Pittsburgh Trans- 
former Company, Pittsburgh, Pa., the for- 
mer as sales manager and the latter as 
Pittsburgh district manager of the com- 
pany, to become associated under the name 
of Harris & Evans, district managers, Real 
Estate Trust Building, Philadelphia. They 
will operate a joint district office of the 
Moloney Electric Company of St. Louis, the 
Delta-Star Electric Company of Chicago 
and the Simplex Wire & Cable Company 
of Boston, and will handle the business of 
these companies in the Philadelphia district, 
which includes the eastern part of Pennsyl- 
vania and the States of New Jersey, Dela- 
ware and Maryland. 


ARTHUR H. ABBOTT, for the last eight 
years district transformer specialist of the 
General Electric Company, New England 
territory, has resigned to become sales engi- 
neer of the Blake Electric Manufacturing 
Company, with headquarters at 1 Rowe’s 
Wharf, Boston. Mr. Abbott is a well known 
sales engineer in the New England elec- 
trical field. He was educated at the Massa- 
chusetts Institute of Technology, graduating 
in 1907 from the electrical engineering 
course. For two years prior to the com- 
pletion of this course he was employed in 
the testing department of the Schenectady 
works of the General Electric Company. 
In 1907 he entered the Pittsfield works of 
the same company, remaining for about five 
years in the transformer engineering de- 
partment. In 1911 he was transferred to 
the Schenectady works and spent eighteen 
months in the power and mining commercial 
department, going to the Boston office in 
1912. In his new work Mr. Abbott will 
pay particular attention to the sale of Gen- 
eral Electric transformers, motors, outdoor 
substatien and other equipment to industrial 
plants, to the sale of electrical specialties 
to central stations, and to the problems of 
construction and maintenance for both 
classes of customers. Mr. Abbott assumed 
his new duties Feb. 2. 

GANNETT, SEELYE & FLEMING, INC,, 
engineers, Harrisburg. Pa.. have opened a 
branch office in Memphis, Tenn., at No. 262 
Randolph Building. This engineering com- 
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pany is engaged in all classes of work in- 
cluding electrical developments, appraisals 
and operation of public utilities. It expects 
to make the new office in Memphis the cen- 
ter for all work in the Southwest. 


THE STANDARD UNDERGROUND 
CABLE COMPANY’S St. Louis office, E 


J. Pietzcher, manager, on Feb. 1 was moved 
from the Security Building, where it has 
been established since 1897, to the Arcade 
Building. 

THE IRONTON ELECTRIC COMPANY, 
Ironton, Ohio, has filed papers with the 
Secretary of State increasing the authorized 
capital from $150,000 to $500,000. The 
company manufactures electrical appliances. 


THE JOHNS-PRATT Company, Hart- 
ford, Conn., has received the Underwriters’ 
Laboratories “listing as standard” of its 


all sizes from 
volts and 600 


Noark renewable fuses in 
3 amp. to 600 amp. on 250 
volts. 

THE NEW YORK LIGHTING FIXTURE 
MANUFACTURING COMPANY, New York 
City, has filed notice with the Secrtary of 
State of an increase in its capital from 
$10,000 to $25,000 for business expansion. 


JOHN K. MARTIN has retired from the 
sales organization of the Gleason-Tiebout 
Glass Company as of Jan. 1, 1920, after 
rounding out a connection with the glass 
industry that commenced on Jan. 1, 1869— 
fifty years of practically continuous service. 
In that year the New England Glass Com- 
pany opened a branch salesroom in Phila- 
delphia, and Mr. Martin, then a very young 
man, was employed as an assistant to the 
manager, J. K. Dunham. He also con- 








JOHN K. MARTIN 











‘tinued in the employ of that 
Philadelphia when S. G. Boughton was 
manager of the office. A few years later 
Mr. Martin became a traveling salesman 
for Gillinder' & Sons, with which firm he 
remained for about ten years He then 
left the glass industry, but soon returned 
to it and became a representative for James 
J. Murray & Company of Philadelphia, re- 
maining with that firm until the decease of 
its head. About that time the National 
Glass Company decided to take up the 
manufacture of glass for the gas and elec- 
tric lighting trade, and Mr. Martin was 
given charge of that line for the company, 
remaining with it for about two years. On 
Jan. 1, 1904, he became a representative of 
the Gleason-Tiebout Glass Company in the 
Middle West and later in New York City 
until the present time. 


company in 


THE CANADIAN ENGINEERING 
AGENCY, INC., 115 Broadway, New York 
City, announces that the above-named 


company has been appointed and the Pear- 
son Engineering Corporation has ceased to 
act as purchasing agent for the following 
companies: Ebro Irrigation & Power Com- 
pany, Ltd., Cataluna Railways, Ltd., and 
allied companies, Mexico Tramways Com- 
pany, Mexican Light & Power Company, 
Ltd., and allied companies, Rio de Janeiro 
Tramway Light & Power Company, Ltd., 
Rio de Janeiro and Sao Paulo Telephone 
Company, Société Anonyme du Gaz Rio 
de Janeiro and allied companies, Sao Paulo 
Tramway Light & Power Company, Ltd., 
and Sao Paulo Electric Company, Ltd., and 
allied companies. Louis Hirt is the 
consulting engineer for and Walter P. 
Plummer is in charge of the purchasing 


department of the Canadian Engineering 
Agency, Inc. 
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Supply Jobbers’ Notes 




















CHARLES A. LEGROS, for the past 
eleven years with the Stuart-Howland Com- 
pany, Boston, has been appointed store 
manager of the United Electric Supply 
Company, Boston. 


W. P. NASER, formerly Chicago man- 
ager of The Trumbull Electric Manufac- 
turing Company, has been spuemees gen- 
eral manager of the Northern Electric 
Company, Minneapolis, Minn. The execu- 
tive and main offices are in Minneapolis, 
with a branch office in Duluth. 

WESTERN ELECTRIC ASSIGNMENTS 
TO HANDLE STEAMSHIPS AND STEAM 
RAILROADS.—E. R. Morgan has been as- 
signed at the Boston house to handle the 
New England territory; William Lancaster 
at the Richmond house to handle the terri- 
tory which includes Virginia and North 
Carolina; R. D. Eves at Cincinnati to 
handle the territory including Kentucky, 
Tennessee, southern Indiana, southern Ohio 
and the western part of West Virginia. 


THE STERLING ELECTRIC COMPANY, 





Minneapolis, Minn., advises through its 
president, W. H. Vilett, that at the begin- 
nng of the year 1919 it set out to do 


$1,000,000 worth of business. At the end 
of eight months that amount had been 
reached, and, with four months to go, the 
company set the bogey at $1,500,000. At 
the end of the year this amount had not 
only been reached but surpassed, for a 
total business of $1,800,000, which was nine 
times the amount of business the company 
did in 1913. Its October, 1919, sales alone 
amounted to $221,000. 

THE INLAND ELECTRICAL COM- 
PANY, Chicago, has contracted with the 
Crystal Washing Machine Company, De- 
troit, Mich., for $1,000,000 worth of wash- 
ing machines to be delivered during the 
year 1920. The Inland Electric Company 
has formed a special sales organization and 
has acquired more storage space for hand- 
ling this business. It will distribute these 
machines through the northern half of IIll- 
inois and through Wisconsin. T ompany 
is planning an extensive advert g com- 
paign in this territory. 


THE NORTHWESTERN ELECTRIC 
EQUIPMENT COMPANY announces that 
since Jan. 1 it has limited its stock of 
automobile electric supplies and accessories 
to Gould storage batteries, parts and sup- 
plies, Tungar rectifiers, General Electric 
lead-burning outfits and Fostoria automo- 
bile lamps. The battery department will be 
enlarged and extended to cover a more com- 
plete line of batteries to fit all makes and 
models of cars, as well as parts and sup- 
plies for all kinds of storage batteries. 
Automobile lamp stocks will be larger. 








Foreign Trade Notes 




















CHINAS 
FROM THE 


ELECTRICAL IMPORTS 
UNITED STATES.—Of the 
$4,930,000 of electrical materials and fit- 
tings imported into China in 1918, 20 per 
cent came from the United States, 


THE INTERNATIONAL ELECTRICAL 
EXPOSITION AT BARCELONA, SPAIN. 
A fund has been provided in equal shares 
by the municipality and the state to erect 
permanent buildings and grounds’ which 
shall be known as the Exposicion Barcelona 
and which may be used from time to time 
for exhibitions of a national or interna- 
tional character. The first opening will 
take place in the latter part of 1920 or in 
1921, when there will be held an interna- 
tional exhibition of electrical manufactures 
and a general exhibition of manufactures 
of Spain only. The exposition will include 
generating apparatus of all kinds, appara- 
tus, of all classes for storing, transporting, 
transforming and distributing the energy, 
and all apparatus, machinery, tools and 
other articles actuated by electrical energy. 
Based on the foregoing, the exhibits will 
be divided into twelve groups as follows: 
(1) generation, transformation and accumu- 
lation of energy; (2) transmission and dis- 
tribution; (3) apparatus and methods of 
investigation, demonstration and measure- 
ment; (4) electric lighting and electricity 
in the home; (5) applications to the manu- 
facturing industries ; (6) traction and elec- 
trochemical maintenance; (7) telegraphy, 
telephony and redio-telesranhy 5 (8) appli- 
eations of electricity to medicine and hy- 





giene; (9) electrochemistry and _ electro- 
metallurgy; (10) electricity as applied to 
agriculture; (11) application of electricity 
to the exploitation of the subsoil; (12) 
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electro-technique (engineering, installation, 
etc.). For further information, application 
should be made to Sr. D. Joan Pish, Com- 
misaro de la Exposicion Barcelona, Spain, 
Plaza Cataluna, 








Foreign Trade Opportunities 




















Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning the number. 


_ Electricians in Australia (No. 31,083) de- 
sire to secure agencies for the sale of 
storage batteries and generators and motors 
up to 4 horsepower; also any electrical 
goods. 


An organization for the construction of 
new hotels in a city of France (No. 30,870) 
proposes to construct in the near future 
a hotel of 420 rooms and desires to get in 
touch with American firms interested in the 
export of interior furnishings, such as elec- 
tric lighting, ventilation appliances, wash- 
ing and drying machinery, elevators, tele- 
phone installation and insulating material. 


A general agency is desired by an en- 
gineer in Belgium (No. 30,813) for the sale 
of machinery and equipment of all kinds for 


electric plants, railroads, manufacturing 
plants and machine _ shops. Quotations 
should be given c. i. f. Antwerp. Corres- 


pondence may be in English. 


A commercial agent in Czechoslovakia 
(No. 30,633) desires to purchase and secure 
an agency for the sale of electrical measur- 
ing instruments, electrical meters, installa- 
tion material, telephone equipment, bells, 
etc. Payment, United States Currency. 
Correspondence may be in English. 


A Spanish merchant (No. 30,646) estab- 
lished in the United States, having repre- 
sentatives in Spain, is about to visit that 
country and desires to secure agencies for 
the sale of electrolytic copper wire, iron 


plates, motors, generators and electrical 
appliances. 
A firm in Italy (No. 31,133) desires to 


secure an agency for the sale of telephonic 
and telegraphic apparatus and electrical 
supplies. A full list and description of what 
is required may be had on application to 
the Bureau and its district offices. Corres- 
pondence may be in English. 

A company in England (No. 31,209) de- 


sires to secure agencies for the sale of 
electric vacuum cleaners and all kinds of 
labor-saving devices for the home. Quota- 


tions should be given ec. i. 
or f. o. b. New York. 


An agency is desired by a commercial 
agent in Switzerland (No. 31,227) for the 
sale of electrical instruments and apparatus, 
Quotations should be given ec. i. f. Genoa. 
Payment in Italian currency, account cur- 
rent, within 30 to 60 days. Correspondence 
should be in Italian, French or German. 

A commercial agent in Spain (No. 31,228) 
desires to secure agencies for the sale of 
electrical supplies. Quotations should be 
given c. i. f. Spanish ports. Payment pre- 
ferred 30 days from shipment. Correspon- 
dence should be in Spanish or French. 

A commercial agent from Bolivia (No. 
30,891) will be in the United States for the 
next few weeks for the purchase, from 
manufacturers only, of electrical goods and 
supplies. Correspondence should be in 
Spanish. 

A municipality in Colombia (No. 30,899) 
is in the market for electric torches for fire 
department equipment. Quotations should 
cover an equipment for a city of 120,000. 
Correspondence should be in Spanish. Cat- 
alogs are requested. 


A company in South Africa (No. 30,900) 
desires to secure agencies from manufac- 
turers of domestic electrical appliances, 
such as cookers, toasters, irons and kitchen 
stoves. Payment cash against documents 
in New York. 


A trading company in Denmark (No. 
51408) desires to secure an agency on com- 
mission for the sale of electrical supplies 
and steam turbines) Quotations should be 
given c. i. f. Copenhagen or other Scandi- 
navian port. Payment, letter of credit in 
United States. 


A busines man in Norway (No. 30,853) 
desires to secure an agency for the sale of 
electrical apparatus, telephone, telegraph 
and alarm service. Quotations should be 
given c. i. f. Norwegian port. Payment 
through banks. 


f. English port 
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Trade Publications 

















ANCHORS.—“‘Scrulix” anchors are der 
scribed _in pictures in a recent folder by 
W. N. Matthews & Brother, St. Louis, Mo. 

FIXTURES.—The National X-Ray Re- 
flector Company, Chicago, is distributing 
catalog F on X-Ray fixtures for indirect 
lighting. 

RADIO EQUIPMENT.—An eighty-three- 
page catalog on radio equipment has been 
issued by The Wireless Specialty Appa- 
ratus Company, Boston, Mass. 

_ FARM LIGHTING PLANT.—The pertec- 

tion Storage Battery Company, Fortieth 
Street and Rhodes Avenue, Chicago, has 
prepared an illustrated folder on its new 
unit-type electric light and power plant. 


TRACTORS.—The Industrial Truck Com- 
pany, division of the Cowan Truck Com- 
pany, Holyoke, Mass., has issued bulletin 
=~ 14 describing industrial electric trac- 
ors. 


FIRE PROTECTION APPLIANCES.— 
A list of the fire protection appliances which 
it has approved has been issued by the 
Inspection Department of the Associated 
Factory Mutual Fire Insurance Companies, 
31 Milk Street, Boston, Mass. 

CHARGING EQUIPMENT. — “Insuring 
Full Return on Truck Investments” is the 
title of a new 84-in. x 1l-in, four-page 
descriptive leaflet known as_ Publication 
806, printed by the Cutler-Hammer Manu- 
facturing Company of Milwaukee and New 
York. 

RECEPTACLES AND PLUGS.—Autp- 
matic valve-closed watertight electrical 
plug receptacles and attaching plugs are 
covered in bulletin B, published by the 
oy gaan Metal Works Company, Conneaut, 
Ohio. 

ELECTRIC FURNACES.—“It Pays to 
Rotate” is the title of a bulletin issued by 
the Booth Electric Company, 53 West Jack- 
son Bulevard, Chicago, in which furnace 
tests made by the Commonwealth Edison 
Company in a brass melting furnace are 
noted. 

FUEL SAVING.—‘“Saving Fuel Auto- 
matically and Scientifically in the Boiler 
Room” is the title of a new twenty-four- 
page booklet published by the Northern 
Equipment Company, Erie, Pa., based_ on 
matter prepared for the United States Fuel 
Administration during the war. 


COMPRESSORS, DRILLS, VALVE 
GRINDERS.—Electric air compressors, 
portable electric drills and electric valve 
grinders are the subject of a new catalog 
which the Black & Decker Manufacturing 
Company, of Towson Heights, Baltimore, 
Md. has published. 








New Incorporations 




















THE DAN VALLEY POWER COM- 
PANY of Walnut Cove, N. C., has_ been 


chartered with a capital stock of $50,000 
by H. L. Mitchell and associates. The com- 


pany proposes to build a _ hydroelectric 
power plant at Walnut Cove. 

THE MINIER (ILL.)) ELECTRIC 
LIGHT & POWER COMPANY has _ been 


chartered with a capital stock of $15,000. 

George Peine is one of the incorporators. 
THE PINE VILLAGE (IND.) LIGHT & 

POWER COMPANY has been incorporated 


by Melvin Akers of Pine Village and 
others. The company is capitalized at 
$10,000 and proposes to construct and 


operate an electric light and power system 
in Pine Village. 

THE GADSDEN (ALA.) RAILWAY, 
LIGHT & POWER COMPANY has been in- 
corporated with a capital stock of $1,000 to 
supply electricity for lamps, heaters and 
motors, by C. A. Bingham and others. 


THE SMITH-FRIED ELECTRIC COM- 
PANY of Greenville, Tenn., has been in- 
corporated with a canital stock of $10.000 
by L. H. and M. S. Smith, and J. M. and 
H. W. Fried. 


THD STANDARD SUPPLY COMPANY of 
Stockholm, Me, has been incorporated with 
a capital stock of $30,000 to supply elec- 
tricity for lamps and motors in Stockholm 
and to do a general merchandising business. 
The officers are: Allen Quimby of Portland, 
president; Paul A. Cyr, treasurer, and S. J. 
Antworth, clerk, both of Stockholm, 
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New England States 


BOSTON, MASS.—Rapid progress is be- 
ing made by the New England Telephone 
& Telegraph Company, 50 Oliver Street, 
on the new two-story addition to its tele- 
phone plant at Cambridge, about 35 ft. 
x 35 ft. The structure will cost $70,000. 

WEST SPRINGFIELD, MASS. The 
Gilbert & Barker Manufacturing Company, 





manufacturer of pumps, oil-burning sys- 
tems, gas generators, etc., is planning for 
extensive additions to its local plant for 


increased capacity. Plans are being pre- 
pared for the construction of a total of six 
new buildings at the works, including a 
re-inforced-concrete iron and brass foundry, 
about 400 ft. long; addition to the sheet 
metal works, about 160 ft, x 229 ft.; ex- 
tension to zine galvanizing department; 
the construction of a new warehouse build- 
ing; addition to existing storage structure, 
and the erection of a large addition to the 
power plant for works service. The pro- 
ject is estimated to cost $1,000,000, includ- 


ing machinery and equipment. McClin- 
tock & Craig, 33 Lyman Street, Spring- 
fie are architects for the coyjpany. 


ANSONIA, CONN.—The Ansonia O. & 
C. Company, manufacturer of elastic web- 
bings, etc., contemplates the erection of a 
new factory and power plant, the project 
being estimated to cost about $50,000. 

HARTFORD, CONN.—Bryant & Chap- 
man, Woodland and Homestead Avenues, 
will build a new power plant at their es- 
tablishment. Plans for the structure have 
been prepared. 


Middle Atlantic States 


BROCKPORT, N. Y.—The Great Atlan- 
tic & Pacific Tea Company is contemplat- 
ing the enlargement of the power plant at 
the local works, recently acquired, form- 
erly occupied by the Dailey, Udell Canning 
Company. 

ENDICOTT, N. Y.—A large new three- 
story factory and boiler plant will be erec- 
ted by the International Time Recording 
Company, North Street, to provide for in- 
creased capacity. The structure will be 
about 50 ft. x 200 ft., and, including mach- 
inery and equipment, is estimated to cost 
close to $450,000. Plans are now being 
drawn. 

JAMESTOWN, N. Y.—The Crescent 
Tool Company, 200 Harrison Street, will 
build a new forge shop and power plant 
at its works for increased operations. Pre- 
liminary plans for the proposed structures 
are now being prepared. Cundall, Powell 
& Mosher, 80 West Genessee Street, 
Buffalo, are architects and engineers. 

NEW YORK, N. Y.—ConsideMible new 
electrical and mechanical equipment will 
be required in connection with the con- 
struction of the new candy-manufacturing 
plant of the Advance Novelty Candy Manu- 
facturing Company, 511 East Seventy-sec- 
ond Street, to be built at 138th Street and 
Willow Avenue. The proposed new works 
are estimated to cost about $500,000, 

NEW YORK, N. Y.—The Cunard Steam- 
ship Corporation, 24 State Street, is ar- 
ranging plans for the construction of a 
total of eight double-deck concrete and 
steel piers, about 150 ft. x 1,000 ft., in 
connection with the establishment of its 
preposed new freight terminal at Wee- 
hawken, N. J. Complete freight-handling 
and other transportation machinery will 
be installed, and it is understood that 
large quantities of electrical equipment 
will be required. The project, when com- 
pleted, is estimated to cost in excess of 
$25,000,000. 


NEW YORK, N. Y.—The New York 
Edison Company, Irving Place and Fif- 
teenth Street, will build a new transformer 
and storage battery building at 420-423 
East Sixth Street. Plans for the structure 
have been prepared. 

ROCHESTER, N. Y.—City Council has 
taken bids for the construction of the pro- 
posed new municipal garbage disposal 
plant, estimated to cost $650,000. Consid- 
erable electrical and mechanical equipment 
will be required. 


SOLSVILLE, N. Y.—The Solsville Elec- 
tric Light Company will build a new addi- 
tion to its local plant for increased oper- 
ations. Plans for the structure are being 
prepared. 


NORTH TONAWANDA, N. Y.—In con- 
nection with the construction of the pro- 
nosed new addition to the plant of the 
Herschell-Spillman Company, manufacturer 
of pleasure automobiles, contract for which 
has been awarded, considerable electrical 
and mechanical equipment will be required, 
including motors for individual drive, etc. 
The proposed plant is estimated to cost 
about $200,000. 
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SYRACUSE, N. Y¥.—The H. H. Frank- 
lin Company, 302 South Geddes Street, 
manufacturer of automobiles, has had 
plans prepared for the construction of a 
large new power and heating plant at its 
works, to cost in the neighborhood of $200,- 
000. The company is erranging its expan- 
sion program for 1920, which includes the 
construction of new buildings to provide a 
total of about 500,000 sq.ft. of additional 
manufacturing space, as well as a new 
seven-story warehouse building to cost 
$700,000. 

SYRACUSE, N. Y.—Plans have been 
prepared by the Syracuse Lighting Com- 
pany for extensive improvements and addi- 
tions to its plant and system, for largely 
increased capacity. The company has 
made application to the Public Service 
Commission for permission to issue notes 


for $150,000, the proceeds to be used to 
cover a portion of the proposed expansion 
program. The new work includes the in- 


stallation of a quantity of new equipment 
at the company’s Fayette Street substation, 
to cost about $143,850; installation of 
cable in subways extending from Solvay 
to Fayette Street and from Fayette to 
Fulton Street, $75,000; new equpiment in 
the Solvay substation; $141,440; better- 
ments in the Fulton Street steam station, 
$45,630; purchase of new meter-room test- 
ing equipment; extensions in street-light- 
ing and general distribution system, includ- 
ing the installation of new meters, trans- 
formers, etc., $120,000, and miscellaneous 
improvements in station and distribution 
system, $18,000. The company is also 
planning for improvements in the gas 
plant, to include the installation of addi- 
tional condensing facilities and new purifi- 
cation apparatus, to cost about $35,000. 

ELIZABETH, N. J.—wNotice has been 
filed with the Secretary of State by the 
Consumers Ice & Cold Storage Company of 
an increase in its capitalization from $100,- 
000 to $250,000, for general business ex- 
pansion. 


FREEHOLD, N. J.—In connection with 
the construction of the new municipal elec- 
tric power plant and heating system on 
Main Street by the Board of Chosen Free- 
holders of Monmouth County, contracts 
have been let for all miscellaneous work, 
including plumbing, heating, roofing, etce., 
to facilitate the early completion of the 
structure, which is estimated to cost $40,- 
000. George W. Henderson, Main Street, 
Avon, N. J., is the general building con- 
tractor, 


LAKEHURST, N. J.—Arrangements are 
being made by the Federal Bureau of 
Yards and Docks, for the construction of a 
new electric power plant and distribution 
system (Specification 4128) at the local 
government site, estimated to cost close to 
$550,000. C. W. Parks is chief engineer. 


NEWARK, N. J.—In connection with the 
construction of the proposed new local 
plant of the Greater New York Metal Bed 


Company, 661 Morgan Avenue, Brooklyn, 
N. Y., to be located on Elizabeth Street, 


near Meeker Avenue, plans have been pre- 
pared for the erection of a power plant for 
general works service. The new plant is 
estimated to cost about $200,000. 


PERTH AMBOY, N. J.—The City Coun- 
cil contemplates the installation of a new 
“white way” type electric street-lighting 
system on Madison Avenue, extending from 
Jefferson to Market Street. 


PHILLIPSBURG, N. 
Council contemplates improvements and 
extensions in the electric street-lighting 
system. Electric service for operation is 
supplied by the Pennsylvania Utilities 
Company. 


TRENTON, N. 


J—The Town 


J.—The City Commis- 
sioners are contemplating extensions and 
improvements in the electric street-light- 
ing system, including the installation of a 
“white way” type to replace the present 
arc-lighting system, estimated to cost 
about $38,000. 


UNION HILL, N. J.—Considerable re- 
frigerating machinery and equipment will 
be required in connection with the con- 
struction of the proposed new three-story 
brick ice manufacturing plant addition, 
85 ft. x 100 ft., at the plant of the Con- 
sumers’ Hygiene Ice Company, 320 Fulton 
Street, to cost about $60,000, 
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ALTOONA, PA.—The Penn Central 
Light & Power Company, Altoona, J. H. 
Sharer, superintendent, is engaged in ex- 
tending the lines from Ninth Street, Al- 
toona, to the Martz schoolhouse location, 


a distance of 1 ‘mile. 


BLOSSBURG, PA.—Plans are being pre- 
pared by the board of managers of the 
Blossburg hospital for the immediate con- 
struction of a one-story brick, steel and 
concrete power house and laundry building 
at the institution. 

HAUTO, PA.—Work has been inaug- 
urated by the Lehigh Navigation Electric 
Company on the proposed enlargements 
and extensions in its local electric light 
and power station, approximately to double 
the present capacity. The company’s plans 
include the installation of a quantity of 
new equipment, including two new turbo- 
generators, about eighteen new boilers and 
auxiliary apparatus, the entire project, 
when completed, being estimated to cost 
in the neighborhood of $3,000,000. 

PHILADELPHIA, PA.—In_ connection 
with the improvements at the filtration 
plant at the Queen Lane waterworks, con- 
tract for which has been awarded by the 
Department of Works at a price of $376,- 
467, considerable electrical and mechanical 
equipment will be required. 

PITTSBURGH, PA. — The Duquesne 
Light Company, Chamber of Commerce 
3uilding, has arranged for the construction 
of two new substations, one to be located 
at Junction Park, Rochester, Pa., and the 
other at Ambridge, Pa. The structures are 


estimated to cost $30,000 and $20,000 re- 
spectively. 
SCRANTON, PA.—A new _ two-story 


brick and reinforced-concrete power plant, 
about 116 ft. x 200 ft., will be erected at 
the local plant of the Klots Throwing 
Company, 25 Madison Avenue, New York. 
Plans for the structure, which is estimated 
to .cost about $50,000, have been prepared 


by Lockwood, Greene & Company, 101* 
Park Avenue, New York. 
WERNERSVILLE, PA.—Ground has 


been broken by the board of trustees of 
the Asylum for the Chronic Insane for the 
proposed new one-story power plant at the 
institution, estimated to cost about $25.000. 
The structure will be about 50 ft. x 60 ft. 

BALTIMORE, MD.—Plans are under 
consideration by the Eastern Rolling Mills 
Company, Baltimore Street, for the rebuild- 
ing of its electric plant, recently destroyed 
by fire with loss of about $35,000. 


North Central States 


GREENVILLE, MICH.—The R. J. Tower 
Electric Company contemplates the installa- 
tion of a new and larger generator in its 
plant. S. L. Tower is manager. 

HOLLAND, MICH.—The Board of Public 
Works contemplates the installation of a 
1500-kva. Allis-Chalmers turbine in the mu- 
nicipal electric plant. William Winstrom is 
secretary. 


LWANSE, MICH.—The Council is con- 
templating improvements to the municipal 
electric light plant, including reinforcing 
flume pipe and raising dam 3 J. E. 
Everton is superintendent. 


MARCELLUS, MICH.—The installation 
of two new generating units in the mu- 
nicipal electric and water plant for power 
and twenty-four-hour service is under con- 
sideration by the Village Council. Frank 
L. Knight is superintendent. 

PLAINWELL, MICH.—The Eesley Light 
& Power Company contemplates the instal- 
lation of a 700-kva. Allis-Chalmers gener- 
ator and vertical wheel. J. F. Eesley is 
president and manager. 


STURGIS, MICH.—The Board of Public 
Works is considering either the installation 
of an auxiliary unit, 500-kw. or 750-kw., 
Diesel oil engine or steam, in the municipal 
electric plant or the erection of a 16-mile 
transmission line to connection with the 
system of the Indiana & Michigan Electric 
Company at Constantine, Mich. a & 
Flanders is manager. 


THREE RIVERS, MICH.—The municipal 
electric light and waterworks department is 
considering the erection of an additional 
circuit on its transmission system. O. 
Johnson is city manager. 


PRAIRIE DEPOT, OHIO.—D. M. Scott, 
owner of the Scott’s Electric Service, is 
planning to erect transmission lines into 
the country districts, covering 3 or 4 miles. 


RICHWOOD, OHIO.—The Richwood 
Light, Heat & Power Company is con- 
templating securing service from the trans- 
mission service of the Columbus, Delaware 
& Marion Railway Company and extending 
its transmission lines to Essex and Mag- 
netic Springs. Edward A. Schamb is sec- 
retary and manager, 
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SANDUSKY, OHIO.—The Sandusky Gas 
& Electric Company is installing additional 
equipment at its plant, increasing the out- 
put by 5000 kva. C. B. Wilcox is manager. 

KENDALLVILLE, IND.—Improvements 
are contemplated to the municipal electric 
light plant, including the installation of a 
new boiler and erection of a chimney. S. 
E. Dickinson is manager. 


NEW CASTLE, IND.—The City Council 
is contemplating the installation of a new 
street-lighting system, the erection of trans- 
mission lines and also the installation of a 
fire-alarm system. W. L. Younce is man- 
ager of the municipal electric plant. 

NEWCASTLE, IND.—The city board of 
education will erect a $300,000 high school 
building. 

ORLEANS, IND.—The stockholders of 
the Orleans Electric & Power Company and 
the Orleans Water Company have peti- 
tioned the Indiana Public Service Commis- 
sion for authority to merge into the Orange 
County Public Service Company, with $70,- 
000 eommon stock, $5,000 preferred, and 
to issue $50,000 in bonds. The present 
capitalization of the Orleans Electric & 
Power Company is $35,000 and the com- 
pany has property worth $50,000. The Or- 
leans Water Company has $35,000 capital 
stock and has property worth $53,000. 

ROCHESTER, IND.—The United Public 
Service Company is considering increasing 
the generating capacity of its plant. 
Charles A. Davis is manager. 

SOUTH BEND, IND.—The Ra 
Safety Automatic Gate Company has in- 
creased its capital stock from $100,000 to 
$200,000, 

TERRA HAUTE, IND.—The Hoosier 
Rolling Mill Company will erect a plant 
for the ee ae — Rat o> ag se 
structural steel, whic w cost, whe 
completed, between $2,000,000 and $3,000,- 
000. 

VEVAY, IND. — Improvements, involv- 
ing an expenditure of about $13,000, are 
contemplated to the municipal electric 
light plant. 

MARENGO, ILL.—The Marengo Public 
Service Company is considering the erection 
of several miles of farmer lines and pos- 
sibly the erection of a transmission line to 
two towns. Robert T. Fry is vice-president 
and manager. 

MARSHALL, ILL.—The Marshall Ice & 
Power Company contemplates the erection 
of an electric transmission line to West 
Union. G. C. Hallauer is owner and man- 
ager. 

NORLE, ILL.—The Noble Electric Light 
& Power Company contemplates the instal- 
lation of a 25-hp. unit complete and_also 
2300/230/115-volt transformers. =. = 
Flanders is president and manager. 


ST. CHARLES, ILL.—A new switchboard 
is being installed in the municipal electric 
light plant. New transmission lines into 
the farming district, about 1% to 2 miles, 
will be erected. George Allen is superin- 
tendent. 

VERMONT, ILL.—The installation of an 
oil engine and generator in the municipal 
electric light plant is.under consideration. 
Nothing definite has been decided upon. P. 
J Tingley is superintendent. 

MILWAUKEE, WIS.—Ground has been 
broken for the proposed Lakeside power 
plant of the Milwaukee Electric Railway & 
Light Company, which will have an_ ulti- 
mate capacity of 200,000 kw. The initial 
installation will provide for an output of 
40,000 kw., and two additional sections of 
80,000 kw. will be added later. 

STOUGHTON, WIS.—The municipal elec- 
tric light department is considering the 
erection of additional rural transmission 
lines. G. W. Gander is general superin- 
tendent. 

LARIMORE, IOWA. — The _ Larimore 
Light & Power Company is considering the 
erection of 8 miles of 2,300-volt transmis- 
sion lines into the farming districts. J. 
F. Smith is owner and manager. 

MAQUOKETA, IOWA.—Iowa_ Electric 
Company is planning the extension of elec- 
tric service in rural districts near Toronto, 
lowa. 

TRAER, IOWA.—The Iowa Railway & 
Light Company contemplates the erection 
of an electric transmission line from Belle 
Plaine to Clutier and installing a distribu- 
tion system in the latter town. 

BETHANY, MO.—tThe installation of an 
engine and boiler in the municipal electric 
light plant is under consideration by the 
Board of Public Works. J. F. Slinger is 
manager. 

BOONVILLE, MO.—The Boonville Light, 
Heat & Power Company contemplates some 
small line extensions. T. W. Long is man- 
ager. 
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ST. LOUIS, MO.—Plans are under con- 
sideration for the erection of a new plant 
for the Nation Lamp Division of the Gen- 
eral Electric Company at Union and Brown 
Sts., to cost with equipment about $500,- 
000. George W. Patterson of St. Louis is 
engineer. Headquarters of the company 
are at Nela Park, Cleveland, Ohio. 


SELIGMAN, MO.—Thomas R. Gilliam, 
vice-president and general manager of the 
Silver Lake Mining Company of Seligman, 
has announced that the company has let 
the contract for a one-million-dollar plant 
to be built on its mining property one-half 
mile east of Seligman. The contract was 
awarded to an Oklahoma syndicate. 

SWEET SPRINGS, MO.—Voting on 
$15,000 in bonds is contemplated for the 
purpose of enlarging and improving the 
city electric light and power plant. 

UNIONVILLE, MO.—The Board of Pub- 
lic Works contemplates the installation of 
new boilers in the municipal electric plant, 
a series street-lighting system and rebuild- 
ing of all the electric lines. M. Flynn is 
superintendent. 


WINDSOR, MO.—The Windsor Light & 
Power Company contemplates changing its 
entire plant to alternating current and ex- 
tensions to its transmission lines. R. 4 
Williams is secretary and manager. 


LEBANON, KAN.—The installation of 
a 200-hp. engine in the municipal electric 
light plant is under consideration. I. ‘ 
Arnold is superintendent. 

LYNDON, KAN.—The installation of a 
250-hp. generating unit in the municipal 
electric plant and the erection of a new 
transmission line is under consideration by 
the light and water department. Charles 
W. Rockey is superintendent. 

OSAWATOMIE, KAN.—The installation 
of a 250-kw. steam driven generating unit, 
directly connected, in the municipal elec- 
tric light plant is under consideration by 
the light and water department. B. L. 
Prier is manager. 


WELLINGTON, KAN.—The installation 
of a 750-kva. turbo-generator unit and 
switchboard in the municipal electric light 
lant is under consideration. Ross Perry 
s superintendent of public utilities. 


Southern States 


MEBANE, N. C.—Plans and _ specifica- 
tions have been made by the Durham 
Hosiery Mills, Durham, N. C., for a hos- 
iery yarn mill. Electricty will be used for 
10,000 spindles with a weekly capacity of 
6,000 lb. The architect-engineer is J. E. 
Sirrine of Greenville, S. C.; the contrac- 
tor, Aberthaw Construction Company of 
Atlanta, Ga. 


ST. GEORGE, S. C.—Contemplated 
improvements to the municipal electric 
light plant include the installation of a 
crude-oil engine,and two transformers. J. 
Olin Horne is the secretary. 


FOLKSTON, GA. — Bonds tto the 
amount of $10,000 have been voted for the 
construction of a municipal light and water 
system. 

SANDERSVILLE, GA.—In March or 
April $30,000 bonds will be voted on for 
proposed city improvements. These include 
rebuilding the light and water plants, 
paving the public square and purchasing 
an auto fire engine, 

MURFREESBORO, TENN.—The instal- 
lation of new equipment is under consider- 
ation by the Murfreesboro Light & Power 
Company. The plans include a 300-hp. 
waterwheel, a 225-kw. generator’ with 
switchboard equipment and three 75-kw. 
transformers. J. C. Beasley is manager. 


LANGDALE, ALA.—A_ two-story and 
three-story addition to their plant for cot- 
ton-cloth manufacture will be erected by 
the West Point Manufacturing Company. 
The addition, which is for opener room and 
warehouses, will be 540 ft. x 104 ft. and of 
brick mill construction. The contractor is 
the West Point Iron Works, West Point, 
Ga.; the architects, L. W. Robert & Com- 
pany, Candler Building, Atlanta, Ga. 

ROCK MILLS, ALA.—A proposed addi- 
tion to the Wehadkee Yarn Mills, to be 
74 ft. x 78 ft. and of brick mill construc- 
tion, will cost about ‘$70,000. Electric 
power will be used for the 2,856 spindles 
with a weekly capacity of about 30,000 
Ib. W. S. Freeman is the secretary- 
treasurer and general manager. 

GEORGETOWN, MITISS.—A company for 
the purpose of establishing electric light 
and water system and creamery and ice 
plants has been organized by A, Behrens. 

BROUSSARD, LA.—The city is plan- 
ning for a municipal electric light system 
Bonds to the amount of $8,000 will be 
voted on Feb. 24. L. J. Morvant is the 
mayor. 
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CLAREMORE, OKLA.—The installation 
of a 312-kva. electric generating unit in 
the municipal electric plant is under con- 
sideration by the municipal light & water 
department. H. F, Sprangel is manager. 


NORMAN, OKLA.—Bonds to the amount 
of $125,000 have been voted for the con- 
struction of a municipal electric light plant. 
_ TAHLEQUAH, OKLA.—The  construc- 
tion of an electric light power house to 
cost $16,442 has been undertaken by the 
city. <A. M. Byrnes, of Fayetteville, Ark. 
is the contractor. ; 

TULSA, OKLA.—Plans have been made 
by the Public Service Company for a new 
generating station 70 ft. x 100 ft. x 165 ft. 
The building, which is to be divided into 
three sections, will be of reinforced-con- 
crete, steel and brick fireproof construc- 
tion and will be equipped with boilers. 
steam turbo-generators, electrical Switches, 
busbars and other electrical equipment. 
The total cost. will be about $1,000,000. 

BROWNWOOD, TEX.—The construction 
of a municipal electric power plant. to 
furnish street lights and operate the water- 
works pumping station is under considera- 
tion. E. R, Brashear is the manager. 

MARSHALL, TEX.—tThe installation of 
two boilers, two turbine engines and other 
——*, is contemplated by the Marshall 
slectric Company in enlarging its ; 
The estimated cost is $85,000. . _— 

WACO, TEX.—A_three-sto concer. 
and iron fireproof building, O10 tt ~y oie 
ft. and 210 ft. x 200 ft., will be constructed 
by the Miller Cotton Mills at an estimated 
cost of $300,000. A $20,000 electric plant 
for 150-hp. electric drive will be installed 
- — as us Gnonene _— 200 looms, 
amounting to > 5 i 
the president. Se 





Pacific and Mountain States 


‘ SEATTLE, WASH.—The Board of Pub- 
lic Works plans the purchase of a huge 
traveling crane for use by the city lighting 
department at the extenson to the Cedar 
Falls power house on Cedar River. The 
crane will have a lifting capacity of 50 
tons and will cost about $6,000. It will be 
operated by electricity. 

MUKILTEO, WASH.—The Mukilteo and 
Seaview Improvements Clubs are consider- 
ing plans for improvements to the lighting 
and power service in the city. 


BEND, ORE.—Construction work at the 
steam plant of the Bend Water, Light & 
Power Company, Bend, is progressing 
rapidly, and it is expected the plant will 
be ready for power production by April 

The original estimate of cost, $100,000, 
will be considerably exceeded. Two boilers. 
each composed of four units, will be placed, 

ROSEBURG, ORE.—The application to 
the Public Service Commission by the 
Douglas County Light, Heat and Water 
Company for increased rates on light and 
power has led to the making of tentative 
plans to install a municipal lighting system. 

HELENA, MONT.—The city is seriously 
considering the establishment of a hydro- 
electric plant near Rimini to generate 
power for operating the street-lighting 
system of Helena. With wood pipes the 
project will cost $125,000; concrete pipes, 
$175,000, and steel pipes, $225,000. It is 
understood the matter will be submitted to 
the voters shortly. 





Canada 


VANCOUVER, B, C.—Baynes & Horie 
have been awarded the contract for a new 
factory of the Canadian Carbonate Com- 
pany to be erected in the Kitsilano dis- 
trict. The cost of the building, together 
with the necessary machinery to be in- 
stalled, will approximate $70,000. 

VANCOUVER, B. C.—Charles Royal of 
the Empress Stock Company has _ an- 
nounced plans for the building of a new 
theater on Howe St. The cost of the 
proposed building is given as $300,000. 

TORONTO, ONT.—The King Edward 
Hotel Construction Company will begin the 
construction of a $2,000,000 addition to the 
King Edward Hotel in February. 





Miscellaneous 


MILAN, ITALY.—It is reported that a 
company has been formed by Italian and 
South American capitalists for the purpose 
of making electrical installations in Brazil, 
Peru, Bolivia and other South American 
countries. The company is capitalized at 
5.000,000 lire (about $750.000) and has as 
its president Albert Pirelli. 
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ALABAMA LIGHT AND TRACTION ASSOCIA- 
TION. Secretary-treasurer, J. P. Ross, Bir- 
mingham Railway, Light & Power Co. 


AMERICAN ASSOCIATION OF ENGINEERS. 
Secretary, C. E. Drayer, Nepecnauk Bldg., 
63 East Adams St., Chicago, Ill. 


AMERICAN ELectric RAILWAY ASSOCIA- 
TION. Secretary, E. B. Burritt, 8 West 
40th St., New York City. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Secretary, Prof. J. W. Richards, Lehigh 
University, Bethlehem, Pa. 


AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS, INc.. Secretary, F. A. Molitor, 35 
Nassau St., New York City. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS... Secretary, F. L. Hutchinson, 33 
West 39th St., New York City.. Board of 
directors meets. monthly. Sections and 
branches in the principal electrical centers 
throughout the country. Midwinter con- 
vention, New York City, Feb. 18-20; an- 
nual convention, June 33-25. 


AMERICAN PHYSICAL SocletTy. Secretary, 
Dayton C. Miller, Case School of Applied 
Science, Cleveland, Ohio. 


AMERICAN SOCIETY FOR TESTING MATE- 
RIALS. Secretary-treasurer, C. L. Warwick, 
1315 Spruce St., Philadelphia, Pa. 


AMERICAN WELDING SOCIETY. 
4 Forbes, 29 W. 39th St., 
City. 


ARKANSAS UTILITIES ASSOCIATION. Sec- 
retary, W. J. Tharp, Little Rock, Ark. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES. General secretary, C. E. 
Dustin, 30 East 42d St., New York City. 


ASSOCIATION OF EDISON ILLUMINATING 
COMPANIES. Secretary, Preston S. Millar, 
Electrical Testing Laboratories, New York 
City. 

ASSOCIATION OF IRON AND STEEL ELEc- 
TRICAL ENGINEERS. Secretary, John F. 
Kelly, Empire Building, Pittsburgh, Pa. 


ASSOCIATION OF MUNICIPAL ELECTRICAL 
UTILITIES OF ONTARIO. Secretary, S. R. A. 
Clement, 190 University Ave., Toronto. 


ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Joseph A. 
Andreucetti, Chicago & Northwestern, Rail- 
way, Chicago, Ill Annual meeting, Chi- 
cago, Ill., Oct. 28-31. 


BRITISH COLUMBIA ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary-treasurer, Capt. W. J. Conway, 406 
Yorkshire Building, Vancouver, B. C. <An- 
nual meeting, Vancouver, B. C., Oct. 19. 


CANADIAN BLECTRICAL ASSOCIATION, affili- 
ated with N. E. L. A. Secretary-treasurer, 
W. Volkman, Toronto Power Company, 12 
Adelaide St., East, Toronto, Ont. 


COLORADO ELECTRIC LIGHT, POWER AND 
RAILWAY ASSOCIATION. Secretary-treasurer, 
F. O. Safford, Denver Gas & Electric Co., 
Denver, Col. 


Secretary, 
New York 


CONFERENCE CLUB. Secretary, Sullivan 
W. Jones, 19 West 44th St., New York City. 


COMMERCIAL SECTION, N. E. L. A. { ocre- 
tary, R. H. Tillman, Baltimore, Md. 


EASTERN NEW YorK SECTION, N. ca A 
Assistant secretary, J. L. Hremnehilt, Gen- 
eral Electric Co., Schenectady, ) > of 


Evectric Hoist MANUFACTURERS’ ASSO- 
CIATION. Secretary-treasurer, W. C. Briggs, 
Shepard Electric Crane & Hoist Co., New 
York City. 

ELectric FURNACE ASSOCIATION. Secre- 
retary, Dr. C. G. Schluederberg, Westing- 
house Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


ELECTRICAL MANUFACTURERS’ CLUB. Sec- 
retary, F. L. Bishop, Hartford Faience Co. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION. 
General secretary, Franklin Overbaugh, 411 
South Clinton St., Chicago, Ill. 


BLECTRICAL MANUFACTURERS’ CLUB. Sec- 
retary, F. L. Bishop, Hartford Faience Co. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIA- 
TION, ATLANTIC DIVISION. Secretary, E. 
Donald Tolles, 52 Broadway, New York 
City. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION, 
Paciric Coast Division. Secretary, Albert 
H. Elliot, 502 Flatiron Building, San Fran- 
cisco, Cal. 


ELECTRICAL TRADE ASSOCIATION OF CAN- 
ADA. Secretary, William R. Stavely, Royal 
Insurance Building, Montreal, Can. 


ELEctTrRIC PowER CLuB. Secretary, C. H. 
Roth, 1410 West Adams St., Chicago, II. 
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ELECTRIC VEHICLE SECTION, N. E. L. A. 
Secretary, A. Jackson Marshall, 29 West 
39th St., New York City. 


EMPIRE STATE GAS AND ELECTRICAL ASSO- 
CIATION. Secretary, Charles H. B. Chapin, 
29 West 39th St., New York City. 

FLORIDA EXSNGINEERING SOCIETY. Secre- 
tary, J. R. Benton, Gainesville, Fla. 


ILLINOIS STATE ELEcTRIC ASSOCIATION. 
Secretary-treasurer, R. V. Prather, Spring- 
field, IIL. 


ILLUMINATING ENGINEERING SocrerTyY. 
General secretary, Clarence L. Law. Sec- 
tions in New York, Philadelphia, Pitts- 
burgh, Cleveland, Chicago and Boston. 


INDIANA ELECTRIC LIGHT ASSOCIATION. 
Secretary, Thomas Donohue, Lafayette, Ind. 


INDUSTRIAL ELECTRIC HEATING ASSOCIA- 
TION. Secretary, Homer Kunz, Toledo 
Railways & Light Co., Toledo, Ohio. 


INSTITUTE OF RADIO ENGINEERS. Secre- 
tary, Alfred N. Goldsmith, College City of 
New York, New York. 


INTERNATIONAL ASSOCIATION OF MUNICI- 
PAL ELECTRICIANS. Secretary, C. R. George, 
Houston, Tex. 


INTERNATIONAL ELECTROTECHNICAL CoM- 
MISSION (international body representing 
various national electrical engineering so- 
cieties contributing to its support). Gen- 
eral secretary, C. le Maistre, 28 Victoria 
eats Westminster, London, S. W., Eng- 
and. 


Iowa Section, N. BE. L. A. Secretary- 
treasurer, M. G. Linn, Des Moines, Iowa. 


JOVIAN ORDER. Jupiter 
Arthur J. Binz, Houston, Tex. 


(president), 


KANSAS PuBLIC SERVICE ASSOCIATION. 
Secretary-treasurer, W. W. Austin, Cotton- 
wood Falls, Kan. 


MICHIGAN SeEcTIon, N. B. L. A. Secre- 
tary, Herbert Silvester, Ann, Arbor, Mich. 


MINNESOTA ELECTRICAL ASSOCIATION. Sec- 
retary and treasurer, Meyer Barnert, St. 
Paul, Minn. 


MISSISSIPPI ELECTRIC ASSOCIATION, affili- 
ated with the N. E. L. A. Secretary, E. S. 
Myers, Vicksburg, Miss. 


MISSOURI ASSOCIATION OF PusBLic UTILI- 
TIES. Secretary-treasurer, F. D. Beardslee, 
315 N. 12th St., St. Louis, Mo. 


NATIONAL ASSOCIATION OF ELECTRICAL 
CONTRACTORS AND DEALERS. Secretary, W. 
H. Morton, 110 West 40th St., New York 
City, N. Y. State associations in Alabama, 
Arkansas, Connecticut, Georgia, Kansas, 
Illinois, Indiana, Iowa, Louisiana, Mary- 
land, Massachusetts, Michigan, Minnesota, 
Missouri, New Jersey, New York, Ohio, 
Oregon, ‘Pennsylvania, ‘Tennessee and Wis- 
consin. Annual convention, Baltimore, Md., 
Oct. 6. 


NATIONAL ASSOCIATION OF ELECTRICAL 
INSPECTORS. Secretary-treasurer, William 
L. Smith, Northeastern College, Boston, 
Mass. 


NATIONAL ELeEcTRIC LIGHT ASSOCIATION. 
Executive assistant to president, M. H. 
Aylesworth, 29 West 39th St., New York 
City. Annual convention, Pasadena, Cal., 
May 18-21. 


NATIONAL ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Frederic P. Vose, 1350 
Marquette Building, Chicago, Ill. 


NATIONAL FIRE PROTECTION ASSOCIATION. 
Secretary of electrical committee, Ralph 
Sweetland, 141 Milk St., Boston, Mass. 


NEBRASKA SECTION, N. E. L. A. Secre- 
tary-treasurer, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 
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NEW ENGLAND ELECTRICAL CREDIT ASSO- 
CIATION. Secretary, Alton F. Tupper, 1° 
State St., Boston, Mass. 


NEW ENGLAND SEcTION, N. E. L. A. Sec 
retary, Miss O. A. Bursiel, 149 Tremont 
St., Boston, Mass. 


NEW MeExico ELECTRICAL ASSOCIATION. 
Secretary-treasurer, Charles E. Twogoo:d 
Albuquerque, N. M. Annual meeting, A! 
buquerque, N. M., February. 


NEW YoRK ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Franz Neilson, 120 Broad- 
way, New York City. 


NEw YorK ELECTRICAL SOCIETY. Secre- 
tary, George H. Guy, 29 West 39th St. 
New York City. 


NORTHWEST ELECTRIC LIGHT AND POWER 
ASSOCIATION, affiliated with N. E. L. A. 
Secretary, W. E. Herring, 860 Stuart Bldg., 
Seattle, Wash. 


OHIO ELECTRIC LIGHT ASSOCIATION. Sec- 


retary, D. L. Gaskill, Greenville, Ohio. 
OnI0 SocreTy oF MECHANICAL, ELEC- 
TRICAL AND STEAM ENGINEERS. Secretary, 


Prof. F. E. Sanborn, Ohio State University, 
Columbus. 


OKLAHOMA UTILITIES ASSOCIATION. Sec- 
retary, H. A. Lane, 611 State National 
Bank Building, Oklahoma City. Annual 
meeting, Oklahoma City, Feb. 10-13. 


Paciric Coast SEcTION, N. E. L. A. Sec- 
retary, A. H. Halloran, Rialto Bldg., San 
Francisco. Cal. Annual meeting, Hotel Del 
Monte, April 7-9. 


PENNSYLVANIA ELECTRIC ASSOCIATION, 
State Section N. E. L. A. Secretary, H. M. 
Stine, 211 Locust St., Harrisburg, Pa. 


PUBLIC SERVICE ASSOCIATION OF VIRGINIA. 
Secretary, W. J. Kehl, Virginia Railway & 
Power Co., Richmond, Va. 


PuBLic UTILities ASSOCIATION OF WEST 
VIRGINIA. Secretary, W. C. Davisson, West 
Ria ay Water & Electric Co., Charleston, 

- Va 


RADIO CLUB OF AMERICA. Secretary, T. J. 
Styles, 1112 S. Curtis Ave., Richmond Hill, 
Queens Borough, N. Y. 


RockY MOUNTAIN ASSOCIATION’ OF Mu- 
NICIPAL ELECTRICIANS. President, Lawrence 
Stone, Denver, Col. 


SOCIETY FOR ELECTRICAL DEVELOPMENT, 
Inc. General manager, J. M. Wakeman, 29 
West 39th St., New York City. 


SocIETY FOR THE PROMOTION OF ENGI- 
NEERING EDUCATION. Secretary, Dean F. 
L. Bishop, University of Pittsburgh, Pitts- 
burgh, Pa. 


SoutH DAKOTA ELECTRICAL Power ASSO- 
CIATION. Secretary-treasurer, L. V. Schnei- 
der, Salem, S. D. 


SOUTHEASTERN SEcTION, N. E. L. A. Sec- 
retary-treasurer, Charles A. Collier, re 
Railway & Power Co., Atlanta, Ga 


SOUTHERN CALIFORNIA ELECTRICAL CoN- 
TRACTORS AND DEALERS’ ASSOCIATION. Sec- 
retary-treasurer, J. E. Wilson, 425 Consoli- 
dated Realty Building, Los Angeles, Cal. 


SOUTHWESTERN ELECTRICAL AND GAS AS- 
SOCIATION. Secretary, H. S. Cooper, 403-4 
Slaughter Building, Dallas, Tex. 


SOUTHWESTERN SOCIETY OF ENGINEERS. 
Secretary, C. E. Barglebaugh, 721 First 
National Bank Building, Bl Paso, Tex. 


ee et AND HYDROELECTRIC SECTION, 
. A. Secretary, W. C. Anderson, 
DS West 39th St., New York City. 


TORONTO ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, E. F. W. Salisbury, 
615 Yonge St., Toronto, Ont. 


TRI-STATE WATER AND LIGHT ASSOCIA- 
TION. Secretary-treasurer, W. F. Steiglitz, 
Columbia, S. C. 


VERMONT ELECTRICAL ASSOCIATION. Sec- 
retary-treasurer, A. B. Marsden, Rutland, 
Vermont. 


WESTERN ASSOCIATION OF ELECTRICAL IN- 
spectors. Secretary, W. S. Boyd, 175 West 
Jackson Blvd., Chicago, IIL. 


WESTERN SOCIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. Secretary, E. S. Nether- 
cut, 1735 Monadnock Block, Chicago, IIL 


WISCONSIN ELECTRICAL ASSOCIATION. Sec- 
retary, J. P. Pulliam, 1408 First National 
Bank Building, Milwaukee, Wis. Annual 
meeting, Milwaukee, Wis., March. 
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1,328,263. MACHINE FOR ASSORTING AND 
COUNTING PAPER MONEY; John P. Bucke 
ley and Allan E. Lard, Washington, D. C. 
App. filed July 12, 1916. Magnetic brake 
and electrically operated register. 


1,328,269. SIGNAL SYSTEM FOR CONTROLLING 
STREET TRAFFIC; Benjamin W. Davis, 
Chicago, Ill App. filed Oct. 30, 1914 
Combines clear and danger signal by 
push-button system. 


1,328,288. SPINTHEROMETER FOR RADIOTELE- 
CRAPHIC PLANTS: Algeri Marino, Venice, 
Italy. App. filed Dec. 20, 1917. Oscile 
latory discharge of condensers. 


1,328,311. METHOD OF OPERATING FLAMING- 
Arc LIGHTS FOR PROJECTORS; Preston R. 
Bassett, Brooklyn, N. Y. App. filed Dec. 
18, 1916. Cored carbons used. 


1,328,321. ELectTric SYSTEM; John IL. 
Creveling, White Plains, N. Y. App. filed 
April 4, 1916. Automatically maintains 
translating devices by storage battery. 


1,328,326. ExLectrric Circuit; Peter Cooper 
Hewitt, Rongwood Manor, N. J. App. 
filed June 25, 1913. Minimizes impedance 
= in telephone circuits and long 
ines. 


1,328,327. Evectric Crrcuit; Peter Cooper 
Hewitt, Ringwood Manor, N. J. App. 
filed June 25, 1913. Inserts at inter- 
vals resistances varying when transmit- 
ting variations of energy. 


1,328,336. ARTIFICIALLY COOLED HIGH- 
FREQUENCY CoIL; Edwin F. Northrup, 
Princeton, N. J. App. filed April 18, 1919. 
Increases current-carrying capacity and 
improves insulation. 


1,328,357. METHOD OF AND MEANS FOR 
SEALING STORAGE-BATTERY CONNECTORS 
AND Posts; Fred W. Barhoff, Hartford, 
Conn. App. filed April 7, 1919. Terminal 
posts are chambered downward and pro- 
vided with external flanges at top. 
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No. 1,328,465—System of Power 
Transmission 


1,328,358. MEANS FOR SEALING STORAGE- 
BATTERY COVERS IN CELLS; Fred W. Bar- 
hoff, Hartford, Conn. App. filed April 
7, 1919. Rubber tube inflated with fluid 
expands and packs joint. 


1,328,359. METHOD OF AND MEANS FOR 
SEALING TERMINAL POSTS IN STORAGE- 
BATTERY COVERS; Fred W. Barhoff, Hart- 
ford, Conn. App. filed April 7, 1919. For 
quick disassembling. 


1,328,374. EvectricaL SysteM; Hayner H. 
Gordon, Washington, D. C. App. filed 
Dec. 4, 1916. Ignitfon-system high-ten- 
sion circuits energized from common 
transformer with single primary winding. 


1,328,392. Grip PLATE FoR STORAGE BAT- 
TERIES; Paul B. Rabe, Chicago, Ill. App. 
filed April 30, 1919. Exposes maximum 
surface of compound carried to elec- 
trolyte. 

1,328,393. STroraGE BaTTery; Paul B. Rabe, 


Chicago, Ill App. filed April 30, 1919. 
Grids and spacers on single support. 


1,328,394. Srorace BATTERY; Paul B. Rabe, 
Chicago, Ill. App. filed April 30, 1919. 
Dispenses with spacers. 


1,328,420. SeparRATOR; Rufus N. Chamber- 
lain, Chicago, Ill App. filed Sept. 12, 
1918. Thin separator conserves spacé, 
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1,328,454. ELeEctTrRIc SIGNALING DEVICE; 


Ralph R. Root, Cleveland, Ohio. App. 
= Feb. 8, 1915. Vibrating automobile 
orn. 


1,328,457. OverRLOAD Device; Arthur R. 


Sanborn, Schenectady, N. Y. App.’ filed 
Oct. 26, 1916. Electromagnetic automatic 
release for motor. 


1,328,465. System oF PowER TRANSMIS- 


SION; Robert Treat, Schenectady, N. Y. 
App. filed March 4, 1918. Predetermined 
phase relation between current and volt- 
age supplied to synchronous dynamo-elec- 
tric machine. 


1,328,466. CicAR LIGHTER; Tycho Van 


Aller, Schenectady, N. Y. App. filed Oct. 
19, 1917. Resistance coil heated to in- 
candescence. 


1,328,467. UnNitverSAL Motor; Alfred F. 


Welch, Fort Wayne, Ind. App. filed Jan. 
4, 1918. For alternating-current or di- 
rect-current oper_.ion. 


1,328,473. MEANS FOR CONTROLLING ALTER- 


NATING CURRENTS; Ernst F. W. Alexs 
anderson, Schenectady, N. Y. App. filed 
April 20, 1918. Electromagnetic appa- 
ratus for high-frequency currents. 


1,328,495. X-Ray APPARATUS; William D. 


Collidge, Schenectady, N. Y. App. filed 
July 15, 1918. Diagnostic and thera- 
peutic X-ray work. 


1,328,501. ConTROL oF ELEcTRIC MOoOToRS; 


John Eaton, Schenectady, N. Y. App. 
filed Dec. 8, 1916. For reversing motors 
on machine tools. 


1,328,513. System or ContTrROL; Rudolf BE. 


Hellmund, Swissvale, Pa. App. filed 
March 14, 1917. Predetermined speed 
during regenerative period irrespective of 
grade or curve variations. 


1,328,514. System or ConTROL; Rudolf B. 


Hellmund, Swissvale, Pa. App. filed May 
26, 1917. Automatic control of railway 
motors. 


1,328,515. System or ContTrRoL; Rudolf E. 


Hellmund, Swissvale, Pa. App. filed Aug. 
7, 1917. Speed control during both ac- 
celeration and regeneration. 


1,328,516. CicAR LIGHTER; Maurice A. 


Hemsing, Davenport, Iowa. App. filed 
June 24, 1918. Jump-spark mechanism. 


1,328,519. REACTANCE SHUNT FOR COMMUTA- 


TOR MACHINES: John I. Hull, Schenec- 
tady, N. Y. App. filed July 18, 1916. 
Minimizes flow of harmful currents 
caused by self-excitation of commutator 
machine. 


1,328,520. ALTERNATING-CURRENT DYNAMO- 


ELECTRIC MACHINE ADAPTED FOR SYN- 
CHRONOUS WORKING; Louis J. Hunt, 
Sandycroft, Wales. For operating at two 
different pole numbers, either separately 
or in cascade. 


1,328,525. ALTERNATING-CURRENT MOTOR; 


William C. Korthals-Altes, Schenectady, 
N. Y. App. filed Feb. 14, 1918. Two 
rotor windings of induction motor form 
a mechanically single two-layer winding 
constructed with coils whose pitch gives 
a balanced winding. 


1,328,546. Etectric Furi HEATER; Lud- 


wig Reichold, Pittsfield, Mass. App. filed 
July 30, 1919. Located in intake pipe 
of internal-combustion engine. 


1,328,552. APPARATUS FOR MAKING SUL- 


PHURIC AciD; Harry V. Welch, Los 
Angeles, Cal. App. filed Oct. 1, 1918. 
Sulphur dioxide and oxides of nitrogen 
subjected to heat and hwmidification. 


1,328,575. METHOD FoR SYNTTIETIC PrRonuc- 


TION OF CYANIDES AND NITRIDES; Axel 
Rudolf Linblad, Stockholm, Sweden. App. 
filed Oct. 18, 1918. Incompletely closed 
furnace used. 


1,328,581. CANDLE SocKET; Harry J. Morey, 


Syracuse, N. Y. App. filed Feb. 27, 1918. 
Socket and casing held by sheet-metal 
stamping. 


VoL. 75, No..6 


1,328,597. ELECTRICAL VACUUM APPARATUS; 


Moritz Schenkel, Carlottenburg, near 
Berlin, Germany. App. filed S: pt. 6, 1916. 
For mercury-vapor arc rectifiers. 


1,328,610. METHOD OF AND MEANS FoR CON- 


TROLLING HIGH-FREQUENCY ALTERNATING 
CURRENTS; Ernst F. W. Alexanderson, 
Schenectady, N. Y. App. filed Jan. 21, 
1916. For wireless signating systems, 


1,328,620. SotNDING’ CHAMBER FOR THER- 


MIC TELEPHONES AND OTHER APPARATUS; 
Pieter de Lange and Robert Aernout van 
Lynden, Utrecht, Netherlands. App. filed 
Nov. 4, 1915. Closes outside of auditory 
passage. , 


1,328,631. CONTROLLING MEANS FoR ELEC- 


TrRIc Motors; Leonard Kebler, Bronxville, 
N. App. filed Feb. 3, 1917. Starting 
panel with circuit breaker and a starting 
rheostat. 


1,328,666. METALLURGICAL Process; Wil- 


liam E. Greenawalt, Denver; Col. App. 
filed Aug. 5, 1918. Extracts copper by 
use of sulphurous and sulphuric acids. 


1,328,687. INSULATOR Support; Bentley. A. 


Plimpton, Victor, N App. filed. Oct. 
31, 1917. Allows for expansion and con- 
traction. 


1,328,712. Metuop or Me.tine BrAss AND 


SIMILAR Scrap; Walter R. Clark, Bridge- 
port, Conn. App. filed May 6, 1918. Main- 
taining surface of charge at a predeter- 
mined ‘temperature. 


1,328,713. Evectric FuRNACE; Walter R. 


Clark, Bridgeport, Conn. App. filed May 
6, 1918. Channel below bath for heating 
and circulation. 


1,328,714. METHOD OF AND MEANS FOR 


MELTING BRASS AND SIMILAR SCRAP; 
Walter R. Clark, Bridgeport, Conn. App. 
filed June 13, 18.  Preheated before 
feeding into furnace. 


1,328,720. CoMBINATION TERMINAL BLOCK 


AND LIGHTNING ARRESTER; Roy Connell, 
Buffalo, N. Y. App. filed June 20, 1919. 
Grounds high-potential discharges. 


1,328,723. ELEcTRIC HEATER; James M. 


Curless, Chicago, Ill. App. filed July 28, 
1917. Treats insulating compounds. 


1,328,732. INsuLATOR PIN; Rhinehart W. 


Harms, Chicago, Ill. App. filed May 8, 
1915. Strong bolt-support readily taken 
down or adjusted. ; 





















































N.». 1,328,519—Reactance Shunt for 
Commutator Machines 


1,328,736. ELECTRICALTY OPERATED TYPE- 


WRITER; Ernest Hausberg, Charles City, 
Iowa. App. filed March 11, 1916. Ap- 
plied to typewriter of usual design. 


1,328;769. SEALING-WAX APPLIER; Carroll 


K. Spencer, River Forest, Ill. App. filed 
Jan. 16, 1919. Melted sealing wax flows 
from container. 


1,328,774. ELecTrRIcAL ATTACHMENT Puiuc: 


William C. Tregoning, Cleveland,’ Ohio. 
App. filed Feb. 6, 1913. Screw member 
rotated without twisting connection. 


1,328,783. ATTACHMENT PLUG; Reuben B. 


Benjamin, Chicago, Ill. App. filed Nov. 
5, 1915. Plug inserted in sockets with- 
out removing shade. 


1,328,784. BINDING TERMINAL; Reuben B. 


Benjamin and Ernst G. K. Anderson, 
Chicago, IIL. Terminal fits in  sheet- 
metal chamber and is locked by binding 
screw. 


1,328,785. ELECTRICAL RECEPTACLE; Reu- 


ben B. Benjamin, Chicago, Ill. App. filed 
April 19, 1917. Number of lamps and 
pull-switch mechanism for controlling 
circuits. 


1,328,797. MEANS FOR CONTROLLING ALTER- 


NATING CURRENTS; Ernst F. W. Alex- 
anderson, Schenectady, N. Y. App. filed 
Nov. 26, 1915. Construction of magnetic 
amplifiers, 








